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Abstract
The aim of this PhD thesis is to contribute to a better knowledge of the local e-government
phenomena  by  designing  and  implementing  a  benchmarking  methodology.  The
methodology  proposed  is  oriented  to  perform  local  e-government  benchmarking  at
international level, based on the e-services provided by local administrations. It promotes
the  learning  aspects  of  a  comparative  evaluation  instead  of  the  competition  among
participant cities.  After a detailed review of the state of the art  in  local  e-Government
benchmarking, the research deals with a bottom-up process to define the benchmarking
methodology which groups meaningfully services taking into account prevalence. Special
attention has been paid to the adoption measurement, as it is crucial to evaluate the actual
impact  of  electronic  public  services.  This  methodology  is  applied  in  a  European
measurement, and the results are discussed. The impact of such benchmarking is assessed
four years afterwards by means of a survey. The feedback received confirms the utility of
such benchmarking, at  the same time, it  provides information for improvements of the
methodology and shows the need to update the catalogue of services. Finally, the research
explores the extensions required to allow benchmarking the new generation of smart city
services, thus paving the way for its applicability in a Smart City context.
Resum
L'objectiu d'aquesta tesi és el de contribuir al millor coneixement del govern electronic a
les ciutats a través del disseny i implementació d'una metodologia d'avaluació comparativa.
Una metodologia per dur a terme benchmarking del e-govern local en l'àmbit internacional
basant-se en la comparació de serveis proporcionats per les administracions locals. Una
metodologia que promou l'aprenentatge i no la competició entre les ciutats participants.
Després  d'una  revisió  detallada  de  l'estat  de  la  qüestió  de  l'avaluació  comparativa  del
govern electrònic local, s'exposa el procés seguit per definir la metodologia d'avaluació
comparativa  que  agrupa  de  manera  significativa  els  serveis  tenint  en  compte  la  seva
prevalença. S'ha prestat especial atenció al mesurament de l'adopció, ja que és fonamental
per  avaluar  l'impacte  dels  serveis  públics  electrònics.  La  metodologia  s'aplica  en  una
mesura Europea, els resultats de la qual es presenten i discuteixen. Quatre anys després es
mesura l'impacte d'aquest benchmarking. Les respostes obtingudes confirmen la validesa
de la metodologia. A la vegada, es proposen millores a la metodologia i posa de manifest la
necessitat d'actualitzar el catàleg de serveis. Finalment, la investigació explora l'extensió de
la nova metodologia per tal d'avaluar també els serveis que es poden trobar en una Smart
City a aplanant així el camí per a l'aplicació de la metodologia en aquest nou escenari.
Resumen
El  objetivo  de  esta  tesis  doctoral  es  el  de  contribuir  a  un  mejor  conocimiento  de  los
fenómenos del e-gobierno local mediante el diseño e implementación de una metodología
de  evaluación comparativa.  Es  una metodología  para  la  evaluación comparativa  del  e-
gobierno local a nivel internacional sobre la base de los servicios electrónicos prestados.
Esta metodología promueve los aspectos del aprendizaje de una evaluación comparativa en
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lugar de la competencia entre las ciudades participantes. Después de una revisión detallada
del  estado del  arte  en la  evaluación comparativa del  e-gobierno local,  la  investigación
aborda  un  proceso  de  abajo  hacia  arriba  para  definir  la  metodología  de  la  evaluación
comparativa  que  agrupa  los  servicios  de  acuerdo  con  su  popularidad.  Se  ha  prestado
especial  atención a la medición de la adopción, ya que es fundamental para evaluar el
impacto de los servicios públicos electrónicos. Esta metodología se aplica en una medida
europea, y se discuten los resultados. El impacto de tal evaluación comparativa se evalúa
cuatro  años  después  por  medio  de  una  encuesta.  La  información  recibida  confirma  la
utilidad de dicha metodología, al mismo tiempo, proporciona información para un mayor
refinamiento y muestra la necesidad de actualizar el catálogo de servicios. Por último, la
investigación explora la extensión de la nueva metodología a fin de evaluar también la
nueva generación de servicios presentes en las Smart City allanando así el camino para su
aplicabilidad en este nuevo contexto.
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1. Introduction
 1.1 Motivation
E-government  is  generally  described  as  the  use  of  information  and  communication
technologies  (ICT)  in  government  processes.  The  potential  of  ICT  to  transform
governmental organizations into more efficient, accessible and accountable ones is widely
recognized.  Taking  into  account  that  according  to  EUROSTAT,  the  total  EU28  public
sector expenditure in 2014 represented 48.1% of its GDP, and that this percentage was
49.0%  for  the  EA-19,  the  economic  impact  of  such  a  transformation  is  of  capital
importance for economic growth.
Nowadays, all national governments, nearly all subnational governments, and most local
governments  of  any  size  are  adopting  and  expanding  innovative  means  of  delivering
government information and service by means of a quick technology adoption process
(Norris & Reddick 2013). This is a transformation characterized by intensive ICT use and
adoption of new organizational paradigms. But in addition to changes in internal processes,
e-government  impacts the relationship with citizens, which is shifting towards “one-stop-
shops” supported by a more intelligent organization able to know who the citizen is and
what  the  citizen's  needs  are  in  each  case.  In  other  words,  public  organizations  are
reforming  themselves  to  be  more  proactive  and  provide  services  to  citizens  more
efficiently.
Putting the focus at local level public government agencies, it can be seen that cities and
municipalities  develop an important  number of functions related to  urban management
such  as  traffic,  public  transport,  the  environment,  cleaning,  garbage  collection,  street
lighting, culture, education, welfare, crime control and civil protection among others. In
some countries, cities are also responsible for providing basic services such as water, gas
and electricity. All these specific functions are not found at other levels of government and
therefore introduce special features to local e-government.
At present, the way cities are managed and developed is starting to transform dramatically
thanks to the intensive application of ICT, leading to  what  is  known as the smart  city
phenomenon. New developments and technologies, derived from the introduction of sensor
elements and the collection and processing of large amounts of data, are improving or even
“reinventing” functions directly related to the provision and management of urban services.
At the same time, this transformation aims to reduce the environmental impact of city
activities.
Measuring e-government progress is of capital  importance to manage public resources,
shorter  the transition to  achieve a successful  end.  However,  a review of the most recent
papers published reveals a lack of academic literature and scientific reports devoted to the
evaluation  of  e-administration  at  city  level.  There  are  no  methodologies  to  perform
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international benchmarking of e-administration tailored to local government specificities.
There are no common references established to compare the quality of public services in
different cities. Therefore, it  remains hard to learn from others’ experiences around the
world.
I started my work in e-government in 1987 when I was hired by the Municipal Institute of
Informatics  (IMI)  of  Barcelona  City Council.  Currently,  I  still  work  there.  Over  these
years,  I  have  been  working  on local  e-government  strategy and  management,  internet
provision of public services, adoption of e-government services, smart city strategy and
urban innovation.
I  spent  the  first  13  years  using  ICT to  improve or  transform public  services,  or  even
generate  new  public  services  delivered  by  electronic  means.  During  that  period,  one
research priority was to build tools to better manage the e-government transition in the city.
For the past 15 years, I have been in charge of the Department of International Relations on
e-government. In that position, I have been collaborating with other cities, universities and
companies  around  the  world  to  develop  projects,  participate  in  think-tanks,  surveys,
comparative evaluations and work-groups. These collaborations have been done through
different international organisations and networks of cities and international projects. In
addition, I represented the City Council in an important number of international forums
related with e-government. During that time, I had the opportunity to talk with widely
recognized  experts  and  academics  in  this  field.  That  allowed  me  to  gain  important
international experience and contacts in e-government.
Because of  my scientific  background in  physics,  I  have  always  been concerned about
giving my work as much scientific rigour as possible, as well as publishing the results to
make them available to the community. Thanks to this approach, I started the PhD research
already having a small  corpus of published papers.  I used some of them to enrich the
discussion of the current research.
Barcelona  City  Council  has  a  long  tradition  of  international  collaboration.  This
collaboration  is  mostly through international  city  networks,  such as  United  Cities  and
Local  Governments,  Metropolis,  EUROCITIES,  Major  Cities  of  Europe  and  World  e-
Government Organizations. Particularly in EUROCITIES, Barcelona representatives have
always played an active role  proposing topics,  leading discussions,  and chairing work-
groups.
In mid-2006, the Barcelona team launched a survey among the members of EUROCITIES
Knowledge Society Forum. It took place just after the release of the European Charter of e-
Citizens Rights, developed in a work-group chaired by Barcelona. The survey aimed to
understand the priorities of city managers so as to better focus the network’s future work. It
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turned out  that  city representatives  were interested first  in  having more indicators  and
information to manage e-government deployment,  and second in comparing their  cities
with other similar cities.
The  first  activity  the  Barcelona  team undertook,  based  on  the  survey results,  was  to
identify the key elements of successful or quite successful e-government deployments in
Europe. The team did a case study of over 7 major European cities (Rodriguez, Batlle, &
Esteban, 2007a) in the second half of 2006 and first months of 2007 and presented it at the
EUROCITIES Knowledge Society Forum conference held in Barcelona in April 2007. A
paper  about  the  findings  of  that  study is  used in  this  PhD thesis  to  better  ground the
comparative evaluation of cities at the international level.
The  second  activity  undertaken  by  the  Barcelona  team  was  aimed  at  establishing  a
comparative evaluation of e-government deployments.
In the second half of 2007, after the case study had been presented, a work-group was
created in the EUROCITIES network to design a benchmarking methodology for public
services  provided  by electronic  means,  a  methodology that  could  offer  city  managers
useful information.
At the inception of this activity, work-group members performed a bottom-up process to
understand  what  city  managers  needed  from benchmarking  surveys,  the  limitations  of
existing benchmarking methodologies and the practical difficulties when applying them at
city level. That allowed the work-group to identify the key traits a city’s benchmarking
should include to add real value to e-government management at the local level. The next
step was the design of the benchmarking methodology.
Finally, a pilot measurement at European level was launched and its results reported and
presented at a plenary session, grabbing the attention of Network members. Nevertheless,
the design of the methodology, the pilot measurement, and presentation of the results were
carried  out  without  a  rigorous  grounding  in  current  state-of-the-art  e-government
comparative evaluation. In addition, no assessment of the impact of such benchmarking
was made.
This PhD thesis comes some years after to frame the methodology within the current state
of the art. Moreover, the methodology and results of the first pilot benchmarking study,
involving 15 diverse  European cities,  are  analysed  and discussed  in  depth.  The  thesis
assesses  the  impact  and  discusses  needed  improvements  in  order  to  update  the
methodology and make it more useful to city managers. In addition, it analyses the current
landscape  of  electronic  services  in  cities  and  discusses  how  this  methodology  could
contribute to building a benchmarking methodology for “smart” services.
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Purpose and specific objectives 
The main purpose of this PhD thesis is to contribute to e-government benchmarking of
public  services  by  defining  a  specific  methodology  that  can  be  used  to  develop
comparative evaluations at the international level. In addition, the thesis will analyse the
methodology’s the participation of applicability to benchmarking electronic public services
and smart services in the new context of smart cities. Therefore, it will investigate how to
extend this benchmarking methodology to include smart services in cities.
 1.2 Research Statement & Research objectives
The specific objectives of this research are:
1. To  analyse  existing  methodologies  that  are  currently  in  use  to  benchmark  e-
government public services (e-Administration). Special attention has been given to
those designed to benchmark local government. That process will help to identify
the main characteristics for a new benchmarking methodology.
2. To design a methodology to benchmark e-government services at local government
level  combining  provision  of  the  services  with  the  adoption  by  the
citizens/businesses as users.
3. To  validate  the  designed  methodology  by  performing  a  measurement  at  the
European  level,  which  will  confirm or  refute  some of  the  research  hypotheses
described in the next section.
4. To analyse  the  smart  city  phenomenon,  identifying  its  main  characteristics  and
understanding its impact on providing public services when smart services appear.
Research hypotheses
This PhD dissertation tries to answer the following research hypotheses:
H1: European cities share an important corpus of common services. This corpus is the
basis for performing sound comparisons at the European level.
The  importance  of  this  hypothesis  is  clear:  Should  it  turn  out  not  to  be  true,  then
comparative evaluation cannot be performed. To verify this hypothesis, service coverage
should be investigated with cluster analysis to see whether a cluster of services with high
coverage can be identified. As I firmly believe the answer to the first research question will
be yes, the first part of this research deals with the definition of this methodology and tests
it  in  a  real  benchmarking  exercise  whose  results  will  help  answer  the  following
hypotheses:
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H2: The most mature or sophisticated services are also the most widespread.
It seems at first glance that the more mature or sophisticated a service is, the more citizens
use it. For practitioners, this is an important hypothesis to verify or refute since usually the
more  sophisticated  a  service  is,  the  more  expensive  it  is  to  develop.  To  verify  this
hypothesis we have to investigate whether a significant correlation exists between service
sophistication and service adoption.
H3: Cities are developing additional and more sophisticated services to attract citizens'
attention. 
There is a trend to create special, sophisticated services to capture citizens’ interest and
raise  their  awareness  of  new  electronic  channels.  Therefore,  cities  are  pushing  for  a
channel shift in service provision. The research should verify whether additional services
are more sophisticated than standard services.
H4: Additional services are more adopted than standard services.
Additional  services  are  not  mainstream services.  Usually they are more attractive than
standard  services  because  they  have  been  build  to  attract  citizens’ attention  and  raise
citizens’ awareness  about  the  new  channels.  The  verification  of  this  hypothesis  will
confirm the success of such strategy.
H5: Big cities are performing better than small cities in e-government services.
Although there is  a  perception that  small  cities  are  quicker  to  innovate and show less
reluctance to change, Moon & Norris (2005) argue that large city governments are more
prone to adopt e-government activities because they receive more pressure to find ways to
provide public services and disclose information.
 1.3 Methodology
This is an evaluative research with a quantitative orientation. It cannot be claimed to be
pure quantitative research since it works with a non representative sample due to the small
number of cities surveyed.
The research techniques used for data gathering are literature review and surveys.  The
research included different tasks for collecting, analysing and interpreting empirical data.
Therefore, this PhD research is based mainly on quantitative methods. Those have been
used  in  the  research  design,  sample  analysis,  variables  definition  and  statistical  data
analysis.  Induction  and  empirical  analysis  of  the  data  helps  to  answer  the  research
hypotheses. Qualitative methods are used at the beginning of the research as well as in the
final part where no empirical data was gathered.
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Literature review
Using published scientific papers and grey literature, the literature review is used to depict
the state of the art. At the beginning of the PhD dissertation, it is the primary means for
gathering data in the areas of benchmarking e-government and electronic public services. It
is also used to define the main concepts, understand e-government to its full extent, and
locate  relevant  studies  and  benchmarking  surveys  in  the  research  field.  The  literature
review  is  also  key  to  introducing  smart  cities  concept,  open  government  and  related
services, as well as analysing the impact on city governance. Literature review has been
used in the first phase of each of the published papers.
The literature published in the main scientific journals indexed in Web of Science and
SCOPUS has been analysed. Although literature was regularly scanned from 2008 until
2015,  an  important  number  of  references  are  older.  The  most  cited  papers  have  been
reviewed  and  provide  important  insights  and  a  source  of  new  references.  The  main
benchmarking  surveys  cited  in  the  papers  have  also  been  used  as  a  source  of  more
references. Finally, grey literature has also been considered. Google and Google Scholar
search engines have been used to search the keywords “electronic public services”, “e-
government  models”,  “e-service  adoption”,  “e-government  adoption”,  “electronic
government”, “e-government benchmarking”, “e-government evaluation”, “e-government
2.0”, “digital city”, “smart city” and “intelligent city”.
Surveys
In the early phases of this research in 2006, a survey was taken in 7 European cities to
gather the most important characteristics of e-government city models. In developing the
benchmarking methodology in late 2007 and early 2008, the same technique was used
several  times  with  the  18  members  of  the  work-group.  At  the  stage  of  applying  the
benchmarking methodology to a pilot measurement only 15 European cities were engaged.
That  survey gathered  an  important  amount  of  empirical  data  from cities  to  be  further
analysed. Finally, a further survey was performed in the second half of 2013 covering 16 e-
government  managers,  corresponding  to  the  15  cities  that  participated  in  the  pilot
measurement  and  one  that  did  not.  The  survey  aimed  to  assess  the  impact  of  such
benchmarking.
In all data collection processes, data gathering has been based on self-assessment using
questionnaires.  In  the  pilot  measurement,  the  survey  inquired  about  81  e-government
services, their provision, maturity level and perceived citizen adoption. The survey was
accompanied by the corresponding measurement framework in all three characteristics. 15
respondents  assessed  themselves  on  the  main  characteristics  of  the  electronic  offer  of
public services in their cities. For the impact survey, a questionnaire was circulated with 10
questions  grouped  into  three  blocks:  impact  of  the  benchmarking  study on  e-services
improvement, new context of cities, and suggestions for improvements. Most of the 10
questions had several parts, and respondents were guided through multiple choice options,
giving a total of 54 'simple' questions. Some questions were dichotomous and others based
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on Likert scales. Some of questions also had free text input to allow respondents to clarify
or  make  suggestions.  14  respondents  provided  data  regarding  the  usefulness  of  the
benchmarking instrument and pointed out different characteristics of the methodology to
further improve it.
Quantitative Data analysis
After literature review, quantitative analysis is the main data technique used in this PhD
thesis. Statistical analysis has been used to analyse the results obtained from the surveys. It
contributed to  the quantitative analysis  and the validation or  refutation of the research
hypotheses.  In  addition,  some  indicators  have  been  introduced  to  allow  a  better
characterization of the services and cities, facilitating further analysis of the results.
In the pilot measurement, correlations, variance and cluster analysis has been used with
data related to the services evaluated. Cluster analysis is fundamental to identifying groups
and classifying services within these groups. It might allow us to identify and better justify
the  groups  and  categories  of  standard  and  additional  services.  Here,  also,  analysis  of
variance helped to assess differences between different groups of services. Services were
classified into  nine  thematic  categories:  Channelling,  Citizens'  Engagement,  Education,
Employment and Business, Environment, Life Cycle, Social Care, Transport and Urban
Planning.  Average  maturity  and  dispersion  were  calculated  per  service  as  well  as  per
category, both at the city level and at the European level. The same was done for adoption.
In  the  process  of  comparing  provision  and  adoption  of  public  services,  computed
correlations of sophistication and adoption levels for standard and advanced services have
been used to refute or confirm hypotheses.
The sample of 15 cities that participated in the empirical research has been analysed based
on a set of indicators that include: population, number of civil servants, average GDP, and
household  Internet  access.  Basic  statistics  show a  sample  quite  close  to  the  European
average.  The  sample  includes  some capitals  and  second  cities  (see  Table  4  of  Batlle-
Montserrat, Blat & Abadal, 2014). This means 10,087,736 inhabitants or 2% of the EU27
population,  ranging from 144,043 (Rijeka),  to  1,677,867 (Vienna),  with  an  average  of
672,516. Regarding age, the average was 40.2 years, compared to the European average of
40.6 in 2007 (source: EUROSTAT, 2008).
The  local  public  organisations  of  these  cities  are  rather  diverse,  ranging  from  small
organizations such as Rijeka’s (455 civil  servants) to large ones such as Birmingham’s
(57,000 civil  servants),  with  a  ratio  of  inhabitant  to  civil  servant  ranging from 15 for
Bergen and Helsinki to 241 for Tallinn to 317 for Rijeka. The average GDP per capita of
the cities sampled was 26,744€, close to the EU27 average of 25,100€ in 2008, and ranged
from 12,305€ (Rijeka) to 60,322€ (Bergen), which is a ratio of 1 to 5 compared to a EU27
ratio of 1 to 6, according to EUROSTAT (2008). As for household Internet access, the
average was 61.4 %, ranging from 39.4 % (Murcia) to 91% (The Hague), while the EU27
average was 60% (source: EUROSTAT, 2008).
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In the analysis of city profiles from the pilot measurement, both correlation and cluster
analysis could be applied to analyse results provided the sample was large enough. Also
here  cluster  analysis  and analysis  of  variance  help  to  assess  the  existence  of  different
groups of cities in terms of how they are developing e-government projects. However,
these  statistical  tools  have  not  been  used  with  this  sample  of  cities.  The  quantitative
analysis  of  the  city profile  has  been restricted  to  the  introduction  of  an indicator  that
characterized the homogeneity of the e-service offer.
The good practices list, derived from the pilot measurement, has been built based on two
quantitative indicators that relate to outstanding maturity and acceptance. The list shows
which services had the highest marks for those indicators.
The quantitative analysis of the impact survey has been performed using basic statistics
(average, dispersion and correlation) once the reliability and validity of the test has been
checked. The results obtained in the impact survey were accordingly checked with Kuder-
Richardson  Formula  20  or  Cronbach’s  Alpha  reliability  test  that  showed  considerable
internal consistency in the answers, thus ensuring the validity of the results.
Qualitative Data analysis
At the beginning of the research, qualitative analysis techniques were used to perform a
case study of 7 European cities (Barcelona, Birmingham, Munich, Stockholm, The Hague,
Turin and Vienna). The main tools used were semi-structured interviews based on an initial
framework of themes and basic questions that was send to the interviewees in advance
(interviewers, themes and questions are in annex 2), who sent back to the interviewers a
description of  its  e-government  city model  previous  to  performing the interviews.  The
interviews aimed at obtaining a detailed description of the e-government model of each
city, analysing in-depth its deployment, as well as the supply and demand of e-services
along with the factors that promote and condition its implementation at the local level and,
probably, in other public administrations. The interviews were performed in autumn 2006.
All the 7 cities accepted the interview thus reaching the 100% of the target.
In the final part of the PhD research, a case study is used to analyse the current context of
e-services in cities, identifying the most relevant characteristics of the new scenarios of
smart  services  resulting  from open government  policies,  the  increasing  deployment  of
sensors in urban areas, and the participation of new actors in the public service arena. The
case study includes a literature review, and uses a mix of quantitative and qualitative data
that were gathered in observations performed on the city of Barcelona.
The  following  table  summarizes  the  methodologies  used  in  this  research,  which  are
discussed more in detail in the corresponding paper.
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Paper Aim Technique Implementation 
instrument 
/target//timing
Results Data 
analysis
Validity
Local e-
government 
benchmarkin
g: limitations 
of 
comparative 
evaluation 
methods
To collect data
to depict the 
state of the art 
and define the 
main concepts,
understand e-
government to 
its full extent.
To locate 
relevant 
studies and 
benchmarking 
surveys.
Literature 
review
Academic papers 
published in the main 
scientific journals 
indexed in Web of 
Science and SCOPUS 
from 2000 until 2011.
The main 
benchmarking surveys
performed from 2000 
until 2011.
Grey literature.
Qualitativ
e data. No 
statistics
Literature
review 
standard 
procedure
European 
Study of E-
government 
City Models
To collect data
to perform a 
comparative 
analysis base 
on the e-
government 
development 
in 7 European 
cities as well 
as verify key 
observations
Interviews Semi-structured 
interview (appendix 2)
performed in autumn 
2006 to 7 e-
government 
programme 
responsible
100% 
answers
Qualitativ
e data. No 
statistics
Interview 
results 
were 
validated 
by 
interview
ed
European 
Study of E-
government 
City Models.
Data analysis Case study Comparative analysis 
of 7 cases. Cross-case 
search for patterns. 
Based on qualitative 
data. Performed in 
winter 2006
Identificati
on of 12 
common 
characterist
ics, and a 
common 
set of 
services
Qualitativ
e data. No 
statistics
Statistical
ly 
generalisa
ble and 
analytical
ly 
significan
t
E-
Government 
Bench-
learning 
Project
To collect data
to depict the 
state of the art 
and define the 
main concepts.
To locate 
relevant 
studies and 
benchmarking 
surveys
Literature 
review
Academic papers 
published in the main 
scientific journals 
indexed in Web of 
Science and SCOPUS 
from 2007 and 2008.
The main 
benchmarking surveys
performed from 2000 
until 2008.
Grey literature.
Qualitativ
e data. No 
statistics
Literature
review 
standard 
procedure
E-
Government 
Bench-
learning 
Project
To collect data Survey Structured 
questionnaire for e-
service provision, 
maturity and adoption 
(appendix 1) passed to
a sample of 18 cities 
in second half 2007
15 of the 18
cities 
answered. 
(83,3% of 
success)
Basic 
statistics: 
average, 
standard 
deviation, 
linear 
correlation
s Bar 
graphs
Standard 
deviation 
and 
correlatio
n index
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Paper Aim Technique Implementation 
instrument 
/target//timing
Results Data 
analysis
Validity
Benchmarkin
g Municipal 
E-
Government 
Services: A 
Bottom-Up 
Methodology
and Pilot 
Results
To collect data
to depict the 
state of the art 
and define the 
main concepts
Literature 
review
Academic papers 
published in the main 
scientific journals 
indexed in Web of 
Science and SCOPUS 
from 2000 until 2013.
The main 
benchmarking surveys
performed from 2000 
until 2013.
Grey literature.
Qualitativ
e data. No 
statistics
Literature
review 
standard 
procedure
Benchmarkin
g Municipal 
E-
Government 
Services: A 
Bottom-Up 
Methodology
and Pilot 
Results
To collect data Survey Structured 
questionnaire for e-
service provision, 
maturity and adoption 
(appendix 1) passed to
a sample of 18 cities 
in the second half 
2007
15 of the 18
cities 
answered. 
(83,3% of 
success)
Basic 
statistics: 
average, 
standard 
deviation, 
linear 
correlation
s. Bar 
graphs
Standard 
deviation 
and 
correlatio
n index
ICING: 
Building the 
Cities of the 
Future
Data analysis Single case 
study
Data gathered through
the project 
documentation. 
Performed from 2006 
to 2008
Description
of the 
project 
characterist
ics and 
main 
contributio
ns 
Qualitativ
e data. No 
statistics
Case 
report 
that is not
statisticall
y 
generalisa
ble but is 
analytical
ly 
significan
t
Towards 
benchmarkin
g smart city 
services: 
impact 
analysis and 
methodology 
improvement
s for local e-
government 
benchlearnin
g
To collect data
to depict the 
state of the art 
and define the 
main concepts
Literature 
review
Academic papers 
published in the main 
scientific journals 
indexed in Web of 
Science and SCOPUS 
from 2000 until 2015.
The main 
benchmarking surveys
performed from 2000 
until 2015.
Grey literature.
Qualitativ
e data. No 
statistics
Literature
review 
standard 
procedure
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Paper Aim Technique Implementation 
instrument 
/target//timing
Results Data 
analysis
Validity
Towards 
benchmarkin
g smart city 
services: 
impact 
analysis and 
methodology 
improvement
s for local e-
government 
benchlearnin
g
To collect data Survey Structured 
questionnaire 
(appendix 3) passed in
summer 2013 to the 
15 cities that 
participated at the first
pilot measurement 
plus 4 cities that did 
not participate.
15 + 4 
cities 
contacted. 
10 + 1 
answered 
(75% 
success)
Basic 
statistics: 
average, 
standard 
deviation, 
linear 
correlation
s
KR20 
reliability
index of 
0.56 for 
all 
dichotom
ous 
questions.
Cronbach
’s Alpha 
reliability
test over 
0.65 for 
all Likert 
scale 
based 
questions
Finally,  the  use  of  fuzzy set  methods  was  explored  to  complement  the  benchmarking
results with a more detailed analysis based on the diversity existing among the cities more
than in the homogeneity, to help in the process of identifying good practices and translating
them to other cities. These methods are especially appropriate for mixed research (Ragin,
2000;  Ragin,  2013)  since  it offers  a  middle  path  between  quantitative  and  qualitative
measurements,  and is  suitable  for  medium sized  data.  However,  at  the  end fuzzy sets
methods were not used, since the initially foreseen further rounds of benchmarking at a
larger scale were not performed.
 1.4 Limitations of the research
The main limitation of the research is the sample of cities used for the empirical research.
The cities used for the research voluntarily signed up to join a work group specifically
created for that purpose. Although initially 18 cities signed up, only 15 participated in the
empirical research.
The sample, although small, is fairly heterogeneous, reflecting the diversity of urban areas
in Europe. It is quite representative of the European urban reality with the exception of the
weight of large cities (the share of people living in cities over a million is 55% for the
sample,  while  in  EU27  it  is  33%).  Nevertheless,  the  pilot  survey  has  no  statistical
significance,  therefore  it  cannot  claim  to  be  representative  of  the  local  public-
administration reality at  the European level.  The difficulties  faced by European public
administrations in the period after the pilot survey are the main cause of this gap, which
still needs to be filled.
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The same lack of statistical significance applies to the Service Catalogue. Although the
bottom-up process used to define a catalogue of services came up with 81 services, this
catalogue cannot be used to represent the common e-services provided at the local level in
Europe due to the bias introduced by the sample of cities used in that process.
The research uses a services maturity framework, based on Gartner's e-government stage
model (Baum and Di Maio, 2000) extended to a fifth level (Lee, 2010). But the use of
Gartner's stages model needs to be revised. Actually, CapGemini stages describe e-services
maturity levels better, although it also needs a revision to take account of the use of web
2.0 technologies in e-services provision. However, ICT sophistication is a moving target,
and improvements in measuring maturity was one of the points of improvement suggested
by city managers. These models need even more updating.
Self-assessment surveys were used to collect data because it is cost-effective. Although
they are widely used and accepted in the majority of e-government, these surveys introduce
another limitation to the validity of the results obtained in the pilot measurement. In order
to  overcome such limitation,  the  use  of  such questionnaires  has  been accompanied by
specific training sessions to unify the assessment criteria across persons and cities.
Finally, another important limitation of the research applies to the adoption measurement.
This metric has been measured indirectly through estimating the perceived actual adoption
versus expected adoption at the launch of the service. It used self-assessment after training
the  person  in  charge  of  the  service.  Beyond  the  use  of  self-assessment  surveys,  the
assessment  of  adoption  should  rely  on  the  existence  of  an  accepted  measurement
framework for adoption and the use of standard quantitative metrics related to adoption.
Although in recent years the use of quantitative metrics has increased significantly, these
two basic prerequisites are still far from being fulfilled.
 1.5 Overview and organization of the thesis
This PhD thesis dissertation is based on the compilation of publications resulting from the
work carried out from 2006 to 2015 in the field of electronic public services provided by
local public administrations, although the PhD research formally started in 2010.
Through 6 published papers (Batlle-Montserrat, Abadal & Blat, 2011), (Rodriguez, Batlle
& Esteban, 2007b), (Batlle-Montserrat, Calderón & Gascó, 2008), (Batlle-Montserrat, Blat
&  Abadal,  2014),  (Batlle-Montserrat,  Merino-Zapirain  &  Paternain-Soler,  2008)  and
(Batlle-Montserrat,  Blat  &  Abadal,  2015)  the  methodology  applied  in  the  pilot
benchmarking exercise is now grounded in the current academic context, and the results of
the  pilot  survey  are  deeply  discussed.  A further  step  towards  the  validation  of  the
methodology is the analysis of its actual impact on cities’ e-government. In the context of
this PhD thesis, this analysis has been undertaken some years afterwards by means of a
new  survey,  and  it  is  discussed  to  clarify  the  advantages  and  limitations  of  the
methodology from a more empirical standpoint.
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The first chapter introduces the PhD thesis, the motivations, the precedents, the research
hypotheses, and the research methodology.
The second chapter presents a literature review to describe the current state of the art and
help to frame the contributions made by the published papers. In addition, each published
paper  includes  a specific  literature review.  Initially,  the focus was on benchmarking e-
government and benchmarking e-government services, extending the revision to maturity
models, adoption of e-services, impact of e-government benchmarking and smart city. In
these literature reviews, I tried to cover the different topics right from the start, compiling
research  literature  covering  a  wide  range  of  dates  to  understand  the  inception  of  the
concept and the current state of the art, as well.
Chapters 3 to 5 of this PhD thesis include the 6 published papers. Although some of them
were published before starting the PhD research, they are presented in a logical succession:
situational  analysis,  design  of  the  methodology  and  its  test,  impact  assessment  and
characteristics of smart city services.
Chapter  3  analyses  the  basis  for  benchmarking  e-government  services  in  local  public
administrations. First, an in-deep literature review on e-government benchmarking (Batlle-
Montserrat,  Abadal  &  Blat,  2011)  introduces  the  need  to  evaluate  and  compare  e-
government development  and reviews the current  tools and practices for e-government
benchmarking. The paper clarifies the basic concepts of e-government and introduces the
many and varied aspects of e-government, while highlighting the importance of measuring
and benchmarking e-government. Then it introduces the e-government stages models that
are currently in use and discusses the main characteristics and applications. The different e-
government benchmarking surveys are analysed to show that e-administration is the most
benchmarked  e-government  area.  A more  detailed  analysis  is  performed  on  the  most
relevant surveys. The paper progressively focuses on benchmarking e-government at the
local  level,  revealing  that  there  are  surprisingly  few  studies.  Finally,  it  examines  and
comments on the limited usefulness of state-wide or regional benchmarking surveys when
trying to extrapolate them to perform good measurements of local e-government.
A second paper (Rodriguez, Batlle & Esteban, 2007b) presents a study of e-government at
the local European level carried out in 2006. The research, based on a case study of 7
major European cities,  analyses how they are deploying e-government and reveals that
there are common characteristics among European cities in terms of services provided.
This confirms that European cities have in common an important base of services. These
findings are key to establishing a comparative evaluation based on similar e-services rather
than similar organizations.
Chapter 4 presents a bottom-up methodology to benchmark local e-government services
and the results of their pilot measurement. First, Batlle-Montserrat, Calderón and Gascó
(2008) describes the on-going project carried out within the EUROCITIES work group to
define a methodology for benchmarking government at the local European level. The paper
explains the bottom-up process of defining the methodology, which was carried out by the
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cities involved in the benchmarking exercise. This process was designed as a way to ensure
that  the results  are  as  relevant  as  possible  for  city managers  who want  to  improve e-
government.
After that, Batlle-Montserrat, Blat and Abadal (2014) describes the final methodology and
discusses the results  of the pilot  measurement in a sample of 15 European cities. This
paper, after a literature review, presents and describes in depth the methodology used to
perform international benchmarking of e-administration. This methodology compares cities
based on similar services offer instead of similar organizations, by introducing a catalogue
of common services and including analysis of advanced services to deal with innovation
trends. The methodology also takes into account citizen adoption as a measure and relates
it to service maturity (measuring provision). It introduces a variety of indicators instead of
an aggregate index and subsequent competitive ranking, profiles each city against a variety
of global averages, and finally leads to a qualified service list hinting at good practices.
In chapter 5, Batlle-Montserrat, Merino-Zapirain and Paternain-Soler (2008) introduce a
new generation of electronic services that are appearing in the context  of smart cities.
Using the example of the European Project ICING, this paper explores the new scenario
and  proposes  a  new  ICT infrastructure  to  facilitate  the  generation  of  such  advanced
services.  Following  this  paper,  Batlle-Montserrat,  Blat  and  Abadal  (2015)  analyse  the
impact of the benchmarking methodology used in the pilot  measurement.  Through this
analysis, the paper identifies the main changes to be made in the methodology to improve
its  reliability and the quality of results.  This refinement is  mandatory before launching
further  measurements.  In  addition,  the  paper  elaborates  on  the  impact  of  the  current
scenario of electronic services in advanced cities, already introduced in Batlle-Montserrat,
Merino-Zapirain  and  Paternain-Soler  (2008),  to  pave  the  way  for  the  future
accommodation of the benchmarking methodology to compare cities based on the smart
services available and used.
Following the published papers, chapter 6 is devoted to conclusions, and finally Chapter 7
presents future research needed in this area. The PhD dissertation closes with references
and an appendix, including the artefacts or tools (e.g. forms) used to gather data in the pilot
measurement and impact assessment.
The published papers included in this PhD dissertation can be found in the table below:
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Title Authors Date Journal Index
Benchmarking del e-
gobierno local: limitaciones 
de los sistemas de evaluación
comparativa.
Batlle-Montserrat,
Abadal & Blat
2011 El profesional de la 
información
ISI Social Sciences 
Citation Index (Q3),
Scopus (Q2-Q3)
SJR 2014=0.37
ICDS=9.8621
European Study of E-
government City Models.
Rodriguez, Batlle 
& Esteban 
2007 IDP. Internet, Law and 
Politics e-Journal
International 
Bibliography of 
Social Sciences, 
vLex, DIALNET
ICDS=6.000
E-Government Bench-
learning Project.
Batlle-Montserrat,
Calderón & Gascó
2008 In Collaboration and the 
Knowledge Economy: Issues,
Applications, Case Studies. 
Proceedings e-Challenges 
2008. IOS Press
Book Citation Index 
Thomson Reuters
Benchmarking Municipal E-
Government Services: A 
Bottom-Up Methodology 
and Pilot Results.
Batlle-Montserrat,
Blat & Abadal
2014 International Journal of 
Electronic Government 
Research
Scopus (Q2-Q3)
SJR 2014=0.29
ICDS=8.500
ICING: Building the Cities 
of the Future.
Batlle-Montserrat,
Merino-Zapirain 
& Paternain-Soler
2008 UPGRADE.  The  European
Journal  for  the  Informatics
Professional
Directory of Open 
Access Journals
ICDS=3.000
Towards benchmarking 
smart city services: impact 
analysis and methodology 
improvements for local e-
government benchlearning.
Batlle-Montserrat,
Blat & Abadal
2015 Information Polity Scopus (Q2-Q3)
SJR 2014=0.47
ICDS=9.880
1 Index ICDS (Índice Compuesto de Difusión Secundaria) established by MIAR - Information Matrix for the Analysis of
Journals (http://miar.ub.edu/)
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2. Literature Review
This literature review presents de main concepts of this PhD dissertation and complements
the motivation of the PhD research exposed in chapter 1. An initial literature review was
performed in 2008 reviewing the most important surveys benchmarking e-government at
global,  regional  and local  level.  It  was  included in (Batlle,  Calderón & López,  2009).
Nevertheless,  during  the  PhD  research,  a  new  literature  review  has  been  performed,
scanning the papers published in the main scientific journals indexed in Web of Science
and SCOPUS. In addition, the main benchmarking surveys cited in the papers, and grey
literature have been also considered. Different fragments of this literature review can be
found in the different papers compiled in this PhD dissertation.
The  literature  review  is  organized  in  ten  sections  starting  with  the  definition  and
importance  of  e-government,  as  well  as  the  characteristics  of  local  e-government.  It
introduces the e-government maturity models so as to frame the discussion on comparative
evaluation and benchmarking in a better way. Next, the benchmarking of e-government,
and  the  benchmarking  of  e-government  services  are  introduced.  The  most  important
surveys benchmarking e-government are analysed and discussed. Then the review focuses
on  benchmarking  e-services  in  cities  where  literature  is  scarce.  The  following  section
reviews the literature related to the adoption of e-government services searching for the
reasons to explain the scarcity of surveys tackling the provision and adoption of e-services.
The next section is devoted to impact assessment of e-government benchmarking, where
again, little literature has been found. The final section is devoted to smart cities and new
trends in e-services.
The review of the literature shows, that, despite the importance of local governments in
public service provision,  there is  a lack of academic literature and of scientific reports
devoted to the evaluation of e-administration at a city level. There are no methodologies to
benchmark  e-administration  tailored  to  local  government  specificities.  No  common
references are established to compare cities regarding the quality of their public service
offer. Despite the abundance of benchmarking studies of e-government, these have focused
primarily on the state level and only a few studies deal with the local level. Moreover, the
few surveys aimed at benchmarking local e-government are focused on analysing general
aspects  of  the  official  website  as  content,  accessibility,  quality  and  usability,  thus  not
paying attention to electronic services delivered by the city government.
Furthermore, our literature review shows that there are no studies, and no benchmarking
dealing with supply and demand, that is to say, the provision of services and the citizens'
adoption, neither at state level nor in local public administration. It has been found that
very few studies consider the degree of adoption or actual use of services by citizens.
Which  means  that  public  services  are  evaluated  mainly  on  the  offer  side  without
considering the "purchasing" or actual use of these services by citizens as an indicator of
success.
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To conclude, a complete view of the e-government process in cities is not possible today.
Research  papers  also  suggest  that  current  approaches  to  monitoring  evaluation  and
benchmarking e-government development do not support a comprehensive e-government
assessment and need to be improved in order to give policy makers elements for their
decisions. Therefore, there is still room for additional research in the field of benchmarking
online public services in cities.
 2.1 E-government
There  is  a  succession  of  terms  used  in  literature  as  synonyms  for  the  same  concept:
electronic government, online government, government IT, digital government, electronic
governance, e-governance and, more recently, e-government, the latter being the most used
in this work.
Kaylor et al. (2001) define e-government as the ability to communicate and/or interact with
government agencies via the Internet in any way more sophisticated than a simple email
letter. Other authors define it as the electronic provision of information and services by
governments 24 hours per day,  seven days per week (Moon & Norris, 2005). Both are
narrow definitions of e-government because they focus only on the citizens' interaction
through  Internet,  although  it  is  probably  the  most  popular  definition  of  e-government
(Bannister, 2007).
Usually, more narrow definitions of e-government have been formulated in the context of
specific studies, as, for instance, Layne and Lee (2001) that places the focus on a specific
technology, Internet and the World-Wide-Web, and its capability to enhance the access to,
and the delivery of, government information and services to citizens, business partners,
employees, other agencies, and government entities. Other authors, focus on the efficiency
rather than the technology. Carter and Bélanger (2005) define e-government as the use of
information  technology  to  enable  and  improve  the  efficiency  with  which  government
services are provided to citizens, employees, businesses and agencies. According to the
World Bank (Lanvin and Lewin,  2006) e-government  refers  to  the use by government
agencies  of  information  technologies  (such  as  Wide  Area  Networks,  the  Internet,  and
mobile computing) that are able to transform relations with citizens, businesses, and other
branches of government.
Therefore, although they are open to Information and Communication Technologies (from
now on ICT) in general and are not restricted to Internet, these definitions have a specific
narrow focus. Authors use these definitions with a twofold purpose: to define the term and
to focus the attention on a specific part of the public administration functions, and thus
they should be considered as incomplete definitions of the term. These narrow definitions
that are instrumented to justify some specific studies can only be accepted in the context of
such studies.
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In fact, e-government is a much more substantial transformation than e-service delivery
(Löfstedt, 2005), it is far greater than using Internet or providing services through internet,
or  even  improving  the  services.  E-government  is  much  more  than  gathering  the
information,  downloading  files  or  making  online  transactions  (Sakowicz,  2003).  e-
Government refers to the use of ICT in public administration.
Such a broad definition of the term allows the researchers to see e-government in all of its
extension, impacts and benefits. To be more specific, some authors (Janssen, 2003) provide
a detailed definition of the term, listing different components or applicability areas related
with different public administration functions such as internal use, services provision or
citizens  participation,  to  mention  some  of  them.  Other  authors  present  e-government
through the potential benefits or impacts: “e-government utilizes technology to accomplish
reform by fostering transparency, eliminating distance and other divides, and empowering
people  to  participate  in  the  political  processes  that  affect  their  lives”  (Al-Hashmi  and
Darem, 2008). Both approaches are useful to emphasize that e-government is not simply a
matter  of  giving  government  officials  computers  or  turning  the  current  processes  into
digital ones, but the new aspects the emerge with these processes.
Although  all  these  broad  definitions  of  the  term are  valid,  the  most  used  is  the  one
provided  by  the  OECD  (2003)  that  defines  e-government  as  the  use  of  ICT,  and
particularly the Internet, as a tool to achieve better governance. Or, in its long formulation,
“e-government applied to the use of information and communications technology to public
administration  tasks  and  processes,  and  aimed  at  reshaping  government  to  citizen
relationship, government to government, public services provision, internal efficiency and
citizens participation”.
Thus  e-government  is  not  restricted  to  specific  technologies  or  tasks.  Therefore,  as
technology evolves and is applied to more fields, e-government will extend inside other
public  administration  functions  not  yet  involved  in  e-government  (i.e.  the  city
infrastructure management which is currently experiencing a deep transformation thanks to
the new ICT solutions based on sensor networks and command centres). All these new
cases of application of ICT in government functions should also be considered as part of e-
government.
As  e-government  is  embracing  all  the  functions  that  a  public  administration  is  doing,
different  aspects  of  ICT  are  considered  as  well  as  several  areas  of  applicability  or
components can be found in e-government research (e.g. ICT internal adoption, internal
business process re-engineering, IT management, IT project assessment, interoperability or
the relation with other public administration levels, e-government evaluation, etc.). Janssen
(2003) takes a more systematic approach identifying five main e-government components:
provision of ICT infrastructure and ICT skills  to  facilitate  citizen's  inclusion named e-
society,  automation  of  internal  processes,  providing  citizens  with  better  services  (e-
administration),  including citizens  in policy (e-participation),  and changing the relation
between politics and administration.
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This broad definition of e-government is the one this PhD dissertation shares. Its wide
view gives room for different sub-disciplines, being e-administration (i.e. the provision of
better services to citizens) the one in which the research will focus on.
 2.2 Local e-government
E-government is a general phenomenon affecting all public organisations. However, it is in
cities and local governments where it takes on its full dimension and relevance, because
the city council is the public organization closest to citizen and provides more services than
any other administration. In Europe and other developed countries between 50% and 80%
of the interaction of the citizen with public bodies takes place at sub-national level (Moon
& Norris, 2005, Heeks 2006). Moreover, Schellong (2010) noticed that in countries with a
federal  government  structure,  most  public  services  relevant  to  citizens  are  produced,
offered and used at a local level.
The same happens in US where local  governments  are  the  governments  closest  to  the  people.
According to  Norris  (2005),  local  governments  are  key players  because what  they do directly
impacts  citizens,  far  more,  and in  a  more  immediate  way,  than the actions  of  state  or  federal
governments, because local governments deliver the vast majority of services that directly touch
the lives of citizens. And this proximity to people also makes it important in e-participation and e-
democracy (Sakowicz, 2003). Indeed, the local government is the "front-office" for general public
services, the main point of contact for citizens and the administration that provides more services to
citizens.
The importance of local e-government is increasing day by day. According to Lanvin and
Lewin (2006) specific e-government services are increasingly handled at the local rather
than the national level. This is the case, for instance, for small and medium-sized enterprise
(SME) registration, vehicle and drivers’ licenses, enrolment at educational institutions and
vocational programmes, furthering human resources skills, or professional authorizations
and licenses (for example, for shops, pharmacies, and so on). A similar trend is detected in
Australia  where  municipalities  had  to  re-frame  their  processes  to  accommodate  the
expectations of their communities (Shackleton, Fisher, & Dawson, 2004). This importance
is being reinforced by the increasing role played by cities as, according to the World Bank
(Lanvin and Lewin, 2006), in the last 50 years the proportion of population living in cities
had increased to one-half, and it is estimated that, by 2050, six billion people (that is, two-
thirds of the world population) will live in cities. In such a context, maintaining adequate
levels of production and delivery of key public services is a major challenge for cities.
E-government at local level has its own specificities. All the definitions and components
presented in the previous section apply to local e-government, but in addition, cities and
municipalities are developing specific functions that cannot be found at other levels. City
services  provision  and  city  management  (e.g.  traffic  management,  public  transport,
environment,  pollution,  cleaning,  waste  collection,  public  lighting,  culture,  education,
social  care,  crime  contention,  flood  control  and  disaster  management)  are  traditional
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functions  of  the  local  public  administrations  that  are  increasing  the  use  of  ICT
considerably, and are not included in other public agencies. In addition, in some countries,
cities have to deal with basic service provision such as water supply, gas and electricity. All
of these are specific functions that cannot be found in other levels of public administration.
Therefore  they  are  giving  a  special  flavour  to  local  e-government  by  adding  specific
components.
These characteristics make local e-government an interesting research subject. However,
despite the increasing importance and own specificities of local  e-government,  it  lacks
information and research related. According to Wohlers (2007), “an increasing body of
research examines the breadth of e-government at the international and national levels,
while  a  systematic  analysis  of  e-government  at  the  local  level  and  across  different
population sizes remains scant”. This is still valid today. In the following sections we will
have the opportunity of seeing more examples of this unbalanced situation.
 2.3 E-government maturity models
Before  facing  the  evaluation  and  benchmarking  of  e-government  it  is  important  to
introduce the  e-government  maturity models.  The development  of  information systems
architecture can evolve through a number of phases or stages of growth (Janssen & van
Veenstra, 2005). In this section, the existing models of growth applied to e-government are
presented and discussed. Despite their utility, these e-government models do not reflect the
real  complexity  of  the  e-government  model  and  need  to  be  updated  to  follow  the
evolutionary nature of e-government.
Stage models or maturity models aim at de-constructing information systems architecture
development into a series of stages. Development or evolution goes from one stage to
another  (Andersen  &  Henriksen,  2006).  This  general  approach  also  applies  to  e-
government as a process in which information systems architecture plays a key role. In that
case,  it  also takes the name of e-government models.  Therefore,  e-government models,
stages of growth, models of maturity or models of sophistication are all synonyms when
applying them to e-government.
The early models
Although  stages  models  were  introduced  years  before,  the  main  e-government  models
appeared in 2000 and 2001 (Baum & Di Maio, 2000; Hiller & Belanger, 2001; Layne &
Lee,  2001;  Ronaghan,  2002;  Wescott,  2001).  Several  authors  proposed  different  e-
government  models.  All  of them illustrate  the organizational  stage in  an e-government
development  process  (Andersen  &  Henriksen,  2006)  and  outline  the  structural
transformations  of  governments  as  they  progress  toward  electronically-enabled
government (Layne & Lee, 2001).
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E-government models are important because they are offering a basis for measuring e-
government development degree and for guiding strategies (Andersen & Henriksen, 2006).
According Norris (2009), models are providing a good framework to assess development
level which are easy to use and shared by other practitioners. It is thanks to the existence of
these  models  that  e-government  benchmarking  progressed.  Therefore,  e-government
models proved to be a useful tool to assist policy makers in devising their own plans and
initiatives (Al-Hashmi & Darem, 2008).
Figure 1: Baum and Di Maio e-Government model
However, the enormous diversity that is included in the e-government definition means 
that designing a general assessment model is very complicated and it is almost impossible 
to include all possible variants (Kunstelj & Vintar, 2004). This multifaceted reality of e-
government is also the reason why several e-government models appeared.
Some of the e-government models are focused on internal IT adoption and organizational
changes (Layne & Lee, 2001), others2 have been designed to model development of web
content,  or  services  provided  through  Internet  (Ronaghan,  2002),  others  are  oriented
towards classifying projects in an overall evolution of and e-government strategy (Baum &
Di Maio, 2000) or focusing on technology infrastructures for e-government such as the
IBM model (Nguyen, Sansoni, & Le Noir, 2003).
The Baum and Di Maio model (Figure 1) is also known as the Gartner's e-government
model.  It  was  first  published in  2000.  It  is  a four-stage model  aimed at  classifying e-
government projects. The first stage is a mere web presence, in which governments provide
basic information online. Next is a stage in which citizens can interact with governments
online. In the third stage this interaction is transactional. Citizens can conduct business
2 United Nations Division for Public Economics and Public Administration
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online  with  governments.  The  final  stage  implies  a  transformation  of  the  relationship
between citizens and governments. These changes due to e-government produce a much
more citizen-centred and responsive government.
Layne and Lee defined in 2001 a four stages model (Figure 2) to describe organizational
changes towards a full enabled e-government. The first stage is “catalogue”, it is similar to
the  initial  stage  of  the  Baum and  Di  Maio  model.  It  is  characterized  by a  basic  web
presence  providing  static  information.  The  second  stage  called  “transaction”  includes
online  forms  and  services  supporting  online  database  access.  The  third  stage  is
characterized  by  the  vertical  integration  with  other  public  agencies  processing  related
functionalities  and  finally  in  the  fourth  stage  appears  the  horizontal  integration  of
information  and  services  which  means  the  sharing  online  data  and  information  across
departments within governments and among governments to provide the final service.
Figure 2: Layne and Lee e-Government model
The Hiller and Belanger model, also introduced in 2001, has five stages. It  starts  with
“information”,  followed  by  “two-way  communication”.  The  third  is  “integration”,
followed by “transaction” and finally “participation”.  This latter  stage,  what makes the
difference with previous models, is close to e-democracy and permits citizens to participate
electronically in their governments.
Despite the existence of several e-government models, the European Commission chose a
new model (from now on the Cap Gemini model) based on the method developed by the
Dutch government. It is a four-stage model to measure the level of online sophistication of
the  services.  This  model  was  adopted  for  Cap  Gemini  Ernst  &  Young  in  2001  (Cap
Gemini, 2002, 2003, 2004, 2005, 2006) to perform the survey on electronic public services
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commissioned by the European Commission in the framework of the eEurope 2002 Action
Plan (EC, 2000), becoming a standard de facto. The four levels are defined below:
1. Information: online info about public services
2. Interaction: downloading of forms
3. Two-way interaction: processing of forms, including authentication
4. Transaction: case handling; decision and delivery (payment)
Another stage model designed for official website assessment that is worth commenting on
is the one used by United Nations in its e-Government Survey performed in 2003, 2005,
2008 and lastly in 2010. Initially the proposed model defined by Rutgers University was
based on four stages. The first stage is when there is no information at all on the website.
In tat  case,  it  scores zero.  Therefore,  to better  compare this  model with the previously
exposed it can be considered as a three-stage model. The stages are defined as follows:
1. Information  about  a  given topic  exists  on  the  website  (including links  to  other
information and e-mail addresses).
2. Downloadable items are available on the website (forms, audio, video, and other
one-way transactions, pop-up boxes).
3. Services, transactions, or interactions can be carried out completely online (credit
card transactions, applications for permits,  searchable databases,  use of cookies,
digital signatures, restricted access).
These  first  models  suggest  a  lineal,  stepwise  and  progressive  evolution  increasing  in
complexity and sophistication (Baum & Di Maio, 2000; Layne & Lee, 2001). Each further
step in the models’ predicted evolution of e-government produces more e-government and
e-government qualitatively better (Norris, 2009). As it has been said, their strength is that
they propose a practical and comprehensible framework (Baum & Di Maio, Layne & Lee)
easy to use.
In the models defined before 2006, there are some problems; one is regarding the pro-
activity and services simplification/integration which leads to a service suppression as the
highest  stage  of  e-government  maturity.  According  to  Janssen,  Rotthier  and  Snijkers
(2004),  that  means  “neglecting  the  more  fundamental  process  of  re-defining  service
delivery in an online environment”, a process that leads towards fewer but better services.
When analysing advanced public services, those models are not working correctly. There is
a problem with levels of interactivity and interoperability or integration. There is no way to
reflect  reach  interaction  and  participative  service  provision  by  means  of  web  2.0
technologies.
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The initial purpose of the Cap Gemini model was services maturity assessment. That is
why it uses four stages to reach transaction level while other models only use two (Layne
&  Lee)  or  three  (Baum &  Di  Maio)  to  reach  the  same  level  of  sophistication.  This
characteristic makes the model more suitable for explaining the e-services development,
since it offers more detailed and incremental stages of sophistication. On the other hand, it
doesn't evaluate either organizational e-government action such as the e-government re-
designing of back-office procedures, or service availability through other channels, or the
adoption and the use of these services, or the impact of the e-government programmes.
But despite the fact that it focuses on service delivery, the model does not take into account
service integration (Janssen, 2003; Kunstelj and Vintar, 2004), pro-activity and advanced
services. It is again a lineal model, although it has been recognized since its inception that
not all services can or should evolve through all sophistication levels.
The extended models
Janssen (2003) observed that the existing models proved to be a useful tool for incipient
and mid-term e-services development  but do not reflect  the characteristics of the most
advanced actions  in  service  provision  correctly.  And he  stated  that  more  research  was
needed in this area. In this sense the extended version of the Cap Gemini and UN models
propose some corrections to solve some of the aforementioned problems.
Janssen, pointing out what the aim of e-government in service provision should be, noted
that  existing  models  are  not  useful  in  high  levels  of  sophistication.  According  to  this
author, the highest levels of sophistication might actually be the proactive completion of
the transaction within government or even its elimination.
In this sense, the Cap Gemini model evolved in 2007 adding a 5th level of sophistication
called  “personalisation”  to  reflect  the  concept  of  pro-active  service  delivery,  (i.e.  the
government  pro-actively  performs  actions  to  enhance  the  service  quality  and  the  user
friendliness), and the idea of automatic service delivery (i.e. the government automatically
provides specific services to citizens or business, so there is no need for the user to request
the service)(Cap Gemini, 2007)(Cap Gemini, 2009).
In addition, the UN model was further extended in order to take into account new trends in
electronic  service  provision  based  on  the  introduction  of  web  2.0  technologies.  The
extended model was presented as a four-level model in the 2010 edition as follows:
1. Emerging  information  services.  Government  websites  provide  information  and
links to ministries, departments and other branches of government.
2. Enhanced information services. Government websites deliver enhanced one-way or
simple  two-way  e-communication  between  government  and  citizen,  such  as
downloadable  forms  for  government  services.  Some  limited  e-services  enable
citizens to submit requests which will be mailed to their home.
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3. Transactional services.  Government websites engage in two-way communication
with their citizens. Electronic authentication of the citizen’s identity is required.
4. Connected  services.  Government  websites  have  changed  the  way  governments
communicate  with  citizens.  They  are  proactive  in  requesting  information  and
opinions from the citizens using Web2.0 and other interactive tools. E-services and
e-solutions cut across the departments and ministries in a seamless way. E-services
are targeted to citizens.
But these extended models still do not explain the observed evolution of some services in
terms  of  interactivity  and  interoperability.  This  problem  was  already  pointed  out  by
Kunstelj and Vintar in 2004. This author noted that lineal models do not allow the right
levels  of  interactivity  and  interoperability  or  integration  in  electronic  services  to  be
explained. Sophistication and integration should be seen as two different variables, two
different dimensions. One, the sophistication of a service is a front-office measure of how
much can be accomplished online,  the other  one,  integration of  a  service reflects  how
mature and advanced the back-office is (Heeks, 2006). Therefore, according to Kunstelj
and Vintar, two-dimensional models should be developed.
In that research line, recently, Heeks (2015) tackled the difficulties of the multidimensional
approach  introducing  the  Manchester  e-Government  Maturity  Model  based  on  two
dimensions. This maturity model of e-government takes into account not only the maturity
in the front-office but also in the back-office. It seems a good alternative for e-services
maturity  analysis  that  grasp  the  current  trends  in  e-services  provision.  In  this  model,
citizen-led service provision is at higher maturity stages.
To  conclude,  it  should  be  noticed  that  according  to  Norris  (2009),  the  models  of  e-
government “were developed in a vacuum”. Which means that they were not based on
research  or  on  a  careful  reading  of  relevant  bodies  of  literature.  They  were  also
technologically deterministic. As such, “they were almost certainly destined to be wrong”.
And that must be taken into account when evaluating a specific e-government area. Models
are providing a good framework to assess development level easy to use and shared by
other practitioners, but at the end, they are an incomplete description of the reality.
 2.4 Benchmarking e-government
Nowadays,  e-government  “is  a  major  paradigm shift  in  the  way that  government  and
public administration have to function” (Peristeras, Tsekos, & Tarabanis, 2002). In this
process  e-government  in  all  its  extension  is  being  deployed  to  transform  public
organizations  into  more  efficient  and  effective  organizations,  delivering  higher  quality
services, and increasing transparency, citizens' participation and accountability (EC, 2007).
And  it  is  a  process  that  requires  enormous  investment  by  governments  (Alshawy,
Alahmary, & Alalwany, 2007).
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This transformation that started some years ago is no longer just an option but a necessity
for countries aiming for better governance (Gupta & Jana, 2003). As it is an evolutionary
phenomenon,  all  the  e-government  initiatives  should  be  accordingly  derived  and
implemented  (Layne  &  Lee,  2001).  Policy  makers  and  city  managers  must  carefully
manage the process to shorten it and ensure a successful end. They can and should use the
experience of previous innovators as a guide to make informed decisions (Kaylor et al.,
2001), to answer some of the questions they have:
 How is my city doing in e-government?
 Are the current e-government strategy/investments showing expected results?
 Is the e-government strategy well-balanced?
 What are the most advanced areas of e-government service provisions?
 What are the best practices in Europe to learn from?
 Where and how should my city improve the e-government agenda?
The answers to these questions can only come from evaluating, measuring and comparing
e-government. According to Kunstelj and Vintar (2004), evaluation and comparison are the
key tools for discovering the current state of e-government development, working out the
extent to which objectives have been reached, validating the effectiveness of strategies and
action plans, ascertaining strengths and weaknesses, shaping new guidelines or looking for
examples of best practices. And that is why the European Commission is also promoting e-
government evaluation,  measurement,  benchmarking and case-based impact and benefit
analysis based on common indicators (EC, 2006).
But what is the difference between evaluation, measuring and benchmarking? Jones, Irani,
Sharif, and Themistocleous (2006) state that evaluation aims to determine the value and
benefit derived from the e-government investments. According to Jones, Irani, and Sharif
(2007), this analysis should investigate various user perspectives (i.e. citizens in general
and specific target groups of citizens since their specific needs would require particular e-
government  services  (Janssen  &  van  Veenstra,  2005)),  consider  social  and  technical
context of use (Alshawy et al., 2007) and identify and quantify benefits.
Benchmarking is  a business management practice used mainly for marketing and sales
purposes that has been applied in many different fields such as, for instance, education,
industrial  development  or  country  development.  It  refers  to  performing  systematic
comparisons with competitors in order to visualize the leadership and the positioning of a
company within a list or ranking of companies. Applied to the field of e-government, these
comparative exercises contribute to a broader view of the reform process in which public
organizations are undergoing, identify leaders and followers, understand different stages of
growth and identify best practices at the national and international levels (Heeks, 2006).
Hence  benchmarking  becomes  over  time  a  more  common  practice  in  public  sector
management, acting as a “reality check” for managers and policy-makers and allowing
them  to  measure  the  progress  (Hachigian,  2002).  In  a  successful  execution  of  an  e-
government  strategy,  benchmarking  through  indicators  is  a  critical  component  of  the
implementation process (Graafland-Essers & Ettedgui, 2003).
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Both evaluation and benchmarking are private  sector techniques introduced into public
sector  management  in  order  to  measure  public  sector  outcomes  and  performance
(Noordegraaf, 2003; Cole & Parston, 2006). Although recognizing the importance of e-
government evaluation, this research focuses on e-government benchmarking.
The review of the most recent papers issued in impact publications reveals the current
interest in how e-government is performing. Norris (2009) analyses how in just about the
last  fifteen  years  (from the  mid-1990s  to  2009)  national,  state  and  local  governments
around the world have been implementing and expanding official websites. In this analysis
he concludes that e-government  has not developed lineally as was initially foreseen in
early e-government models. It has not evolved into e-democracy or e-transformation as
foreseen. Moreover, he highlights that e-government models must be reviewed and notes
that local e-government today remains mainly about delivering information and services
online.
The implementation of e-government is  a process of change that needs to be carefully
planned and managed by politicians and public managers to reduce its duration and the
objectives pursued. E-government is a process that involves multiple stages or phases of
development  (Al-Hashmi  &  Darem,  2008)  and  touches  the  core  business  of  public
administrations  and,  therefore,  needs  to  be  well  managed  to  shorten  it  and  ensure  a
successful outcome. And this is where benchmarking can be a useful tool.
According Kunstelj and Vintar (2004), one of the key instruments to manage e-government
transition better is benchmarking. Benchmarking e-government informs about the current
level  of  development,  determines  to  what  extent  the  objectives  have  been  achieved,
allowing the validation of the effectiveness of strategies and action plans, and determining
the strengths and weaknesses of these. Finally, it helps to find examples of good practices
to learn from. In the European context, benchmarking e-government has been identified as
a key tool for measuring the progress made in achieving the objectives established by the
European Council. In the eEurope 2002 Action Plan (EC, 2000) the European Commission
highlighted benchmarking practices as the right tool to ensure that actions are carried out
efficiently, have the intended impact and achieve the required high profile in all Member
States.
Kunstelj and Vintar conducted in 2004 a systematic study of the existing e-government
benchmarking. They counted on a total of 40 comparative studies, of which 14 focused on
aspects of "e-readiness" or the degree of internal adoption of ICT by the public body, 15
evaluated the "e-readiness" of the citizens and businesses (degree of use of IT by these
groups), just 2 focused on the "back-office" or internal management processes (although
other  four  included the “back-office” somehow);  26 were focused on the provision of
electronic  services,  14  treated  the  adoption  of  electronic  services  by  citizens  and
businesses, but only 3 confronted the supply and demand for online services; 4 focused on
the impact and benefits of e-government, which was an additional issue in other 6. Note
that  a  specific  benchmarking can address  more than one dimension of which we have
pointed out.
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Two years later, Codagnone et al. (2006) conducted a review and updated the Kunstelj and
Vintar study, presenting a list of 64 surveys benchmarking e-government. They grouped
the  surveys  into  four  categories:  "e-readiness",  offer  or  delivery  of  electronic  public
services (i.e. e-administration), demand, and impact. They found that the situation had not
changed  significantly.  The  vast  majority  focused  on  the  supply  (number  of  services
available online) or on "e-readiness", and an increase still limited of those studying the
application or adoption of electronic services (i.e. acceptance and satisfaction with services
by their users) was detected.
Taking a look at the geographic dimension, it can be observed in the Kunstelj and Vintar
study that  7 of the surveys applied to European Union countries  (EU-1514) and 7 are
worldwide,  the rest  are  focused on specific countries.  Notice that  there are no surveys
focused on the local level. Löfstedt, (2005) and Heeks (2006) concluded that the majority
of benchmarking surveys are focused on national e-government. Moreover, Lanvin and
Lewin (2006) highlighted the fact that despite the analytical efforts that have been made to
describe local e-government initiatives and their good practices, remarkably little attention
has been given to measuring it in sub-national spaces, including cities.
 2.5 Benchmarking e-government services
Both  Janssen  (2003)  and  Lambrinoudakis  et  al.  (2003),  identified  in  e-government  a
component directly related to the public services provision, which means the interaction
between citizens and public administration and companies and public administration. It is
what Janssen (2003) calls e-administration. E-administration aims to provide citizens with
effective and efficient  service delivery.  This component  includes not  only the services'
provision but also other related aspects such as the online services take-up or adoption, the
multichannel service provision, the service quality or user satisfaction.
In  2010,  the  Economist  Intelligence  Unit  along  with  Siemens  Global  Centre  of
Competence  (Siemens  AG,  2010)  performed  a  survey  in  15  cities  of  over  1  million
inhabitants in 12 different countries. In the survey citizens, public officials and business
executives  were  asked  about  competitiveness,  environment,  infrastructures  and  public
administration. The survey shows the huge interest of e-government services for business
and citizens. E-government services is one of the areas that business executives claim have
a major impact on competitiveness. According to the survey, citizens are still unsatisfied
with the efficiency of public services but think that ICT can improve service delivery. In
addition, citizens perceive that e-government services can have a positive impact on their
quality of life, especially those related to participation. Therefore, e-services provision or
e-administration is still one of the main e-government topics.
As can be observed in Kunstelj and Vintar (2004) and Codagnone et al. (2006), despite the
potentially  broad scope of  e-government,  currently,  most  studies  have  concentrated  on
measuring the front-office, the e-administration (Janssen, 2003; Kunstelj & Vintar, 2004),
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which is the area related with official web pages and e-services. It is worth clarifying here
that  benchmarking  e-government  services  should  not  be  confused  with  benchmarking
official websites as usually happens. Indeed, benchmarking online service provision is not
benchmarking only the service provision through the website,  since it  should take into
account all electronic channels used to delivery those services to citizens (e.g. web, kiosks,
digital TV, mobile apps).
Two important aspects contribute to maintaining e-services benchmarking on the focus of
practitioners and academics. One is the inherent importance of the front-end: in public
administrations, the front-end includes official web page and e-services provision and both
are the most visible parts of e-government (Janssen, 2003). The front-end is at the focus of
policy makers and public managers due to its high impact in the constituency. And that
leads  us  to  the  conclusion  that,  in  practice,  e-government  is  still  perceived  mainly  as
delivering governmental information and e-services (Norris, 2009).
The  second  is  the  existence  of  a  well  established  standard  in  terms  of  e-government
maturity models (introduced in a previous section) and indicators. As a lot of academics
have pointed out (Janssen, 2003; Kunstelj & Vintar, 2004; Griffin, Foster & Halpin, 2004;
Heeks, 2006; Lee, 2010) these models measuring service sophistication are well known,
comprehensible and simple to apply, and are thus widely used in benchmarking.
 2.6 Analysis of the most important surveys
In  the  area  of  e-services,  some  important  e-government  benchmarking  have  been
performed.  An  in-depth  reviewshows  that  little  attention  has  been  paid  to  local  e-
administration, where not a lot has changed since this was commented on by Lanvin &
Lewin (2006). Up to now, the comparisons have been performed mainly at a state level
(Kaufmann et al. 2009; CapGemini Ernst & Young, 2013; OECD, 2007; OECD, 2009; UN,
2010;  UN,  2013).  The few benchmarking reports  that  focus  on  the  local  level  do  not
analyse the complexity derived from the richness of local e-services (Holzer & Kim, 2007)
with the clear exceptions of Kaylor (2001), Shackleton et al (2004), Flak et al (2005) and
Löfstedt (2007).
In addition, they focus on providing an aggregated index as the main output. According to
Jansen  (2010)  e-government  benchmark  studies  often  take  a  quite  simplistic  view  of
government  websites  and  services,  and  draw  sweeping  conclusions  about  their
performance.  Most e-administration benchmarks provide an aggregated index of all  the
marks into a final score as their main result. Although global governance benefits from
having such an index and the rankings proved to be effective to push European member
states  to  progress  in  e-service  provision,  an  aggregated  index  is  of  little  help  for
practitioners (Hicks, 2010) as it provides insufficient detail to learn from, when the main
goal of benchmarking should be that organizations improve their performance (Jansen, de
Vries  & van  Schaik,  2010).  Another  drawback is  that  a  method for  reaching such an
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aggregate index must be chosen, and as there are usually no fixed or agreed rules to do so
(Bannister, 2007) sometimes erroneous decisions are taken (Whitmore, 2012).
Nevertheless, it worth analysing the most relevant ones and discussing the methodology
and the applicability at city level.
CapGemini Ernst & Young Online Availability of Public Services
The  CapGemini  Ernst  &  Young  benchmark  (CapGemini,  2003),  developed  for  the
European Commission within the framework of the eEurope action plan and launched in
2001, was designed to promote the online availability of public services amongst European
Union member states. During its 10 editions, it proved to be a key tool for member states
to improve public service availability and a valuable source of information to track the
progress of European e-government. It is based on measuring provision and sophistication
of  20  public  services  defined  to  be  basic.  However,  most  of  them  are  under  state
responsibility and are not provided by cities, making it not very useful for them. Only the
9th  edition  recognizes  the  importance,  diversity,  and  specificity  of  city  services,
introducing a few comparisons regarding their sophistication. The 8th edition (CapGemini,
2009) is the first to address adoption by users, by comparing the sophistication of the e-
services provided with a general uptake of e-services, based on Eurostat data, which, as the
OECD (2009) noted,  are not directly comparable.  The 10th edition (CapGemini,  2013)
collected data on the use of e-services, barriers for using them, preferred channels, user
satisfaction, and perceived benefits through an internet survey involving 28,000 citizens in
32 EU countries, with 27 questions about the 19 most common services. It is an important
step forward with respect to addressing adoption but it still does not apply to cities.
Digital Governance in Municipalities Worldwide
The Digital Governance in Municipalities Worldwide (Holzer & Kim, 2007) is a rigorous
assessment of the practice of digital governance in large municipalities worldwide. It was
executed in 2003, 2005 and finally in 2007, and the last edition includes a longitudinal
assessment over the three editions. It evaluates the website of each city in terms of the
delivery of public service and citizens' participation in governance and ranks the websites.
It  specifically  assesses  the  categories  services  provision,  privacy/security,  usability,
content, and citizen participation. The results are presented as an aggregated index and the
associated ranking of cities provided. It also delivers the ranking in each of the individual
categories.  In  provision,  it  checks  20  city-specific  services,  and  each  service,  when
provided,  is  assessed in  terms of  maturity with  a  reference framework of  three  stages
(against four in the European benchmarking mentioned in the previous paragraph). At the
end, the main characteristics of the homepage of the higher ranked cities are discussed,
which is useful to identify good practices. From the point of view of e-administration, it is
limited,  as  service  provision  is  only  one  of  the  five  categories  analysed  and  only  20
services are considered, not taking into account the rich variety of services a city provides
(our survey identified 81). As with most benchmarks, citizens'  adoption of the services
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provided  is  not  considered.  On  the  other  hand,  the  number  of  services  offered  by  a
municipality through its  website  is  not  enough to assess  how well  this  organization is
performing in e-administration, nor the maturity of the services offered.
United Nations e-Government Survey
The United Nations e-Government Survey (UN, 2013) focuses on measuring progress in
online  service  delivery by national  governments  around the  world.  It  comprehensively
covers the 193 Member States, assesses the technical features of national websites, and the
e-government  policies  and strategies  applied  in  general  and in  specific  sectors  for  the
delivery of essential services. Results are presented by means of a composite index, the UN
E-Government Development Index (EGDI), measuring the willingness and capability of
national  administrations  to  use  information  and  communication  technology  to  deliver
public services. The index leads to a ranking of the countries. In the last edition, citizen's
use of e-services (the so called ‘demand-side’) is recognized as a priority, as measuring and
reporting the usage level have become important to assess and demonstrate the benefits of
e-government initiatives and ensure continued support. Most benchmarking focus only on
service provision, but do not take into account the level of use or customer satisfaction and
thus have little or no credibility (Bannister, 2007). The UN survey identifies and analyses
critical factors to increase citizens' use of e-services, although this is not exactly measuring
adoption. It never mentions the city level and, in particular cities providing e-services. This
survey has very little relevance to local e-government, beyond providing an understanding
of the trends of e-government worldwide as a framework.
MeGAP: a US local public service benchmarking
An interesting methodology for benchmarking of local e-government is used by Kaylor et
al. (2001) in "The e-Government Municipal Assessment Project". This pioneering study at
the municipal level is probably the most interesting due to its "bottom-up" approach (i.e. it
applies  the  analysis  of  the  diversity  and richness  of  services  from local  authorities  to
establish the benchmarking method). The benchmarking, conducted in year 2000, surveyed
38  mid-sized  cities  similar  in  population  to  Ann  Arbor  (Michigan,  US),  the  city  that
commissioned the survey. With a pragmatic approach Kaylor et al. selected a palette of
services that are performed by local administrations in the US. A total of 51 services were
identified and grouped in 12 categories.  Each service was evaluated using a four-level
services  sophistication  assessment  framework.  At  that  point,  Kaylor  et  al.  defined  a
framework based on 4 levels. Although this framework does not differ substantially from
the e-government models already discussed,  it  seems not to be based on them3,  which
highlights  its  pioneering  character.  Once  the  service  sophistication  were  assessed,  the
results were consolidated per category. The definition of services categories enabled the
3 But, were they existing? Kaylor's benchmarking was commissioned in June 2000 “On June 19th 2000, the City Council 
of Ann Arbor (Michigan) passed a resolution authorizing the exploration of the possible expansion of the role of the 
Internet in providing city services“ (Kaylor et al., 2001). The benchmarking started in September 2000, which means 
that it is contemporary to the definition of first e-government models. The first one, the Baum and Di Mayo four phases
e-government model, was published on November 21st of 2000, therefore Kaylor et al. actually started the benchmark 
before the publication of the first e-government model.
40
- Benchmarking of local e-government services and its applicability to smart city services -
discussion of different degrees of sophistication per category and helped to identify some
patterns  among cities  which were useful  for  making final  recommendations.  Finally,  a
summary statistic was defined to encapsulate all the results and was the base for a score
used to rank cities.
This benchmarking method defined the methodology named MeGAP (The Municipal E-
Government Assessment Project) as a benchmarking tool to assess the status of city/town
e-government.  The methodology was updated by the Public  Sphere Information Group
(PSI Group) in 2005 and it is currently in its third version (MeGAP-3). In this version, the
catalogue contains 68 local services grouped in four categories (information dissemination,
interactive functions, e-commerce functions and e-democracy). This methodology has been
applied or partially applied in some other benchmarking surveys such as (Flak, Olsen, &
Wolcott, 2005) in Norway with a sample of 30 municipalities and a palette of 68 local
services, and (Arslan, 2007) in Turkey with a sample of 3,228 municipalities and a specific
palette of 25 local services. Apart from this, it has been performed twice in United Sates
cities by Public Sphere Information Group.
It is interesting to notice that during his research Kaylor et al. found a variety of services
that were not anticipated. It was observed that quite a few cities had developed innovative
and sophisticated functions online that were not reflected in the services catalogue used in
the benchmarking survey. Nevertheless, the catalogue of services is closed (i.e. it does not
allow the inclusion of new services) and MeGAP-3 categories are made mainly in terms of
interactivity, therefore, they do not reflect thematic areas of services. The provision of a
score hides important details in how a city is deploying e-government. And finally, it does
not help to identify best practices, although it provides the ranking of cities according to
the  obtained  score  and  a  set  of  interesting  conclusions  based  on  the  per  category
aggregated score.
E-Government at the American Grass-roots
"E-Government in the American Grass-roots" (Norris, 2005) is a work very quoted in e-
local  government  literature.  Norris  examined  in  2005  the  average  maturity  of  the  e-
government at local level and the likely future trajectory in the U.S. The Norris research is
a secondary study based on the data provided by two surveys4 conducted in 2000 and 2002
about local government adoption of e-government in the United States. The 2000 survey
was mailed to 3,749 local governments obtaining 50.2% of responses. The 2002 survey
included 7,844 local  governments  with  52.6% of  responses.  Norris  complemented  this
information  with  a  focus  group of  40 local  governments.  It  collected  data  to  discover
patterns  in  domestic  adoption  of  e-government,  (i.e.  communication  between the  local
public  administration  and  American  citizens).  This  study  neither  provides  relevant
information regarding electronic service provision,  nor regarding the demand and their
4 The author used the data provided by the International City/County Management Association (ICMA) in their Local 
Government Survey performed in 2000 and 2002. (http://icma.org/en/press/home). ICMA is an organization of 
professional local government leaders building sustainable communities to improve lives worldwide. ICMA, provides 
member support; publications, data, and information. The Association is an internationally recognized publisher of 
information resources ranging from textbooks and survey data to topic-specific newsletters and e-publications.
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adoption by the public. Although it was focused on local level, and mainly in electronic
services provision, the study cannot be considered a benchmarking exercise.
Evolution of Local Government E-services in Australia
"The Evolution of Local Government e-Services" by Shackleton et al. (2004) presents a
comparative evaluation of electronic services for 20 municipalities in the state of Victoria
(Australia). The research was based on a benchmarking exercise mixed with a case study.
The Municipal Association of Victoria identified 22 main functions or services undertaken
by  Australian  municipalities  (particularly  those  based  in  Victoria).  The  services  were
grouped in four categories: basic information, e-services, e-commerce and e-decision and
e-democracy. The research started with a quantitative study of these 22 functions in the 20
local  government  websites.  This  study identified  common features  and  provided some
indication of maturity levels of those sites. As a second step, a case study was performed of
the implementation of e-government services in one municipality (Shackleton et al., 2004).
Again here, although the research was focused on local level, the first part consisted more
of  an  official  website  benchmark  than  a  benchmark  of  online  services.  As  all  the
municipalities surveyed were placed in the same state sharing the same legal framework, is
was easy to list the set of services to be evaluated.  This model is not applicable at  an
international  level.  A second  criticism  is  derived  to  the  lack  of  a  well  referenced  e-
government model for services sophistication assessment.
 2.7 Benchmarking local e-government services
Cities are important poles of human activity (cultural, intellectual and economic) that are
gaining population and weight in the global economy at an impressive pace. They play a
central and key role in e-government services provision by offering a rich variety of e-
services, more than any other public administration. Nevertheless, benchmarking of local
e-government services are scarce.
According to Cole and Parston (2006), the diversity in socio-economic environments and
contexts make it difficult to compare performance across these institutions. United Nations
Department of Economic and Social Affairs (UN, 2010) thinks that the different role cities
play in different countries makes comparison difficult (i.e. a public function that is highly
centralized in one country may be highly decentralized in other country). In addition, the
UN states  that  the  diversity  in  services  and  functions  makes  it  even  tougher  for  data
collection and comparison. Collecting internationally comparable data at the local level –
even where it exists – is especially difficult due to differences in political and economic
systems. That context makes it quite difficult to perform any sound comparison taking a
top-down approach (UN, 2010). Which is a fundamental characteristic that should be taken
into  account  when  designing  a  city  e-government  benchmarking  to  avoid  misleading
results (Bannister, 2007).
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However,  cities  across  the  world  are  not  comparable  just  because  they  are  cities.  At
international level, the focus should be placed on benchmarking similar services delivered
rather than similar organizations, as suggested by Jansen, de Vries and van Schaik (2010),
because this is where, in the services provided, commonalities can be found. This approach
is endorsed by research showing that cities around the world share an important number of
common services.  Indeed,  a  field  research  performed  by Rodriguez,  Batlle  & Esteban
(2007a)  in seven major European cities revealed the existence of a panel of seventeen
common services. A more recent research shows stronger evidence of commonalities in e-
administration among cities at an international level (Gallego-Alvarez et al., 2010).
Therefore,  international  benchmarking  of  local  e-government  looks  feasible  taking  the
approach proposed by Jansen, de Vries and van Schaik (2010).
The construction  of  this  set  of  services  that  will  be the  base  for  city e-administration
comparisons is important and difficult, as it should include similar e-services, as well as
the most important services of each city. It can be built following a bottom-up or top-down
process.  Examples  of  the  latter  are  benchmarking  methodologies  that  build  the  set  of
services from the legal framework that establishes which services a city administration
should provide (Shackleton, Fisher & Dawson, 2004). This approach poses two problems.
One is that those services, although mandatory,  are usually not the most interesting for
municipalities in the current e-government transformation and will be even less relevant in
the near future (Lofstedt,  2007). Another issue is that cities cannot be compared at  an
international level with quite different legal frameworks, since the number of services to be
compared is reduced with the consequent loss of interest.
According to the UN (2010), the bottom-up process appears to be the most suitable one,
and it was done in the Municipal E-Government Assessment Project (Kaylor, Deshazo &
Van Eck, 2001) introduced in the previous section. In this survey researchers performed a
field research  based on the  actual  service  provision of  cities,  and identified the  set  of
common services to be compared. From this first  benchmarking, the authors defined a
methodology called MeGAP-3 that has been applied with minor variations to a couple of
other  geographic  regions,  such as  Norway (Flak,  Olsen  & Wolcott,  2005)  and Turkey
(Arslan, 2007).
The set of services can be built through field research, or through a participatory process
involving  the  municipalities  themselves.  This  last  option  ensures  their  interest  in  the
benchmark because all the participants have been engaged in its design. Moreover, this
approach is key to ensuring the usefulness of the results, which is still one of the main
challenges when defining a methodology for local e-government benchmarking.
Cities are complex governmental agencies where an extensive variety of services is being
provided.  Most  of  them  are  not  found  at  other  levels  of  government,  and  therefore,
introduce important  special  features and flavours  to  local  e-government  that  requires a
specific approach and methodology.  However,  general methodologies for e-government
benchmarking  cannot  be  applied  to  measuring  and  comparing  the  development  of  e-
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government in cities. Cities deserve and need specific benchmarking methodologies that
take account of the richness of the e-services provided.
 2.8 Adoption of e-government services
Measuring adoption is important so as to get a complete view of the e-government service
success.  However,  there  is  a  clear  lack  of  benchmarking  surveys  of  e-government
measuring the adoption of e-services. These two circumstances deserve a special section to
better discuss the reason for the scarcity of benchmarking surveys measuring e-government
services adoption.
Despite the focus on online services,  nowadays, reports dealing with the provision and
adoption of e-services are still  scarce and use quite simplistic indicators (Jansen et  al.,
2010).  The review of the existing e-government  benchmarks  shows that  most  of them
focus on delivery of e-services (outputs, such as websites) and only few measure the use of
the  services  (impact  and  outcomes)  despite  the  fact  that  it  has  been  time  and  again
requested by scholars and international organisations (Janssen, 2003; Kunstelj & Vintar,
2004; Janssen et al., 2004; Heeks, 2006; Codagnone et al., 2006; Panopoulou et al., 2008;
United  Nations,  2010).  Some  of  them  and  mainly  the  most  recent  ones  including
CapGemini Ernst & Young (2009), OECD (2011) and the United Nations (2010), stress the
importance of adoption as a key component to assess e-government performance but did
not measure it.
Panopoulou (2008) noted that current benchmarks only measure the “supply” side and not
the  use or  take-up rate,  that  is  the  “demand” side,  of  e-services.  This  characteristic  is
encouraging countries to get good ratings for making lots of applications but not paying
any attention to whether they are used by citizens or not. This attitude has been promoted,
among others, by the yearly benchmarking of public services promoted by the European
Commission and carried out by Cap Gemini. And this should be corrected more and more
by the use of usage indicators and by weighing them together with output indicators.
Nowadays, the United Nations (2010) recognizes that most of the statistics are derived
from supply-side indicators and often by website assessments alone. Little information is
yet available on the demand-side of e-government. Few surveys exist that would indicate
‘how’ citizens use these services and ‘what’ they see as maximizing public value. (UN,
2010). Indeed, an OECD (2007) survey revealed that few of its countries had a concept of
systematic monitoring and measuring focused on user take-up, the cities' situation being
quite  similar.  More recently,  the  OECD (2009) still  indicated that  it  was  a  new rising
activity with limited experience and data.
The measurement of service adoption is important as has been stated by many authors.
Kumar (2007) affirms that the ultimate objective of e-government programmes ought to be
the  frequent  and recurring  use  of  online  services  by citizens.  Heeks (2006) states  that
matching e-government supply to demand is of paramount importance to managing change
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in  e-government  programmes.  Moreover,  when  delivering  services  through  different
channels,  measuring  and  comparing  adoption  of  electronic  service  between  different
channels  is  an  important  instrument  for  managing  the  shift  towards  cheaper  channels
(Janssen & Wagenaar, 2004). To measure the adoption and compare it with the provision of
services  is  of  paramount  importance  because  only  through  this  confrontation  can  the
quality and the actual impact of the e-services be fully appreciated (OECD, 2009).
But,  why  are  there  no  e-Government  benchmarking  surveys  measuring  provision  and
adoption of e-services at the same time?
The answer is that,  still  today, it is too difficult  to measure the adoption of e-services.
Many reasons can be found that make such measurements difficult, among them the lack of
a  consensus  in  a  measurement  framework,  the  inherent  difficulties  to  define  the  users
target, the variety of indicators needed and the existence of different practices to measure
adoption. But let's analyse a bit more deeply each of these difficulties.
There is no shared framework to measure adoption, as there is for service maturity. Despite
the  existing  research  in  service  adoption,  how to  measure  it  still  remains  unattended.
Löfstedt (2005) recognizes that there should be more research to elaborate models and
methods to understand citizens adoption of e-services. The United Nations is claiming for
an international consensus about how to assess e-government performance (UN, 2010),
and that includes adoption.
The definition of the target of users for e-government services is a complex issue since
each service has its specific target. In addition, the frequency of use of e-services modifies
the adoption target. Bannister (2007) points out that most transactions with government
occur once a year, many documents are renewed even less frequently and some others (bird
certificates) are once in a lifetime events. Therefore, a case by case analysis of the different
targets  should be performed attending the  social,  cultural  and technical  context  of  use
(Alshawy et al., 2007) (Patel & Jacobson, 2008) (Gilbert et al., 2004).
Several variables are needed to measure adoption, and there is no consensus on the set of
variables  to  use.  Janssen  (2004)  identifies:  number  of  individuals/businesses  that  used
electronic services, percentage of citizens that visited government websites to search for
information, number of businesses that made payments online, and percentage of internet
traffic  that  pertains  to  electronic  service  delivery  as  the  main  variables  to  measure.
Nevertheless,  Codagnone  (2006)  proposes  a  different  set  of  web  metrics  to  measure
electronic  services  adoption:  number  of  hits  or  user  contact  sessions,  number  of
downloaded documents,  amount  of  time users  spend on a  site,  number  of  transactions
completed, and web analytic (click streams, repeat use, cross-usage).
Services in different sophistications levels need different variables to measure adoption.
When the number of visits  or  number of pages  served are both indicators  accepted to
measure the use of informational services (stage 1), they are not appropriate to measure the
real use of a transactional service (stage 3). Static and interaction levels especially offer
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different modes of service with different levels of associated technology (Shareef, M.A., et
al., 2011) and that implies the need for different variables to measure service adoption.
Finally, a variety of methodologies are used to assess adoption. Although surveys are the
preferred  source  of  information  (Heeks  2006),  Codagnone  (2006)  points  out  to  the
emerging use of web metrics/crawlers as an even richer source to assess service use in
certain situations. This trend is supported in more recent publications (MV Consultoria,
2010).  In  addition,  the  introduction  of  the  e-commerce  concept  of  conversion  rate  to
understand how effective the e-government solutions are, should be considered.
 2.9 Measuring the impact of benchmarking e-government
As regards to the usefulness of e-government benchmarking, Janssen (2003) analysed two
of the most important ones: CapGemini Ernst & Young (commissioned by the European
Commission) and Accenture e-Government Benchmarking. Although the paper does not
aim to  measure  their  impact,  the  critique  provides  useful  insights  for  increasing  their
quality  and  usefulness  as,  among  others,  including  the  demand  side  or  take-up  as  a
criterion for a successful e-government, taking into account the multichannel approach and
not restricting to internet e-Government services, taking a citizen-centric logic instead of
the point of view of the organisation, adapting the e-government maturity framework to
include proactive services  (zero interaction)  or including services  at  regional  and local
level.
Heeks (2006) deals with the real use of e-government benchmarking data and concludes
that, although there is an assumed use of such data to guide e-government strategy, there is
a lack of evidence on the real impact of such comparative evaluations and the use of the
data gathered. Bannister (2007) recognizes that e-government benchmarking can have a
significant practical impact at a political level. However, he makes a deep discussion of the
difficulties of carrying out rigorous and useful comparative evaluation in the e-government
field, and most importantly, Bannister points out the unhealthy effects of repeating a survey
such as CapGemini Ernst & Young. When repeating such evaluations organizations will
often  adapt  their  behaviour  to  what  is  being  measured.  Consequently,  the  organization
undertaking  the  benchmark  will  design  its  e-government  policy  around  scoring  better
instead of matching citizen needs. That is aligned with Janssen's (2003) observations that
politicians too often develop their e-government policy based on the desire for a better
ranking in the benchmarking index.
Schellong (2009) analysed CapGemini  Ernst  & Young,  the United Nations and Brown
University  benchmarks  to  conclude  that  those  benchmarks  influence  policy  makers  to
make resource allocation decisions towards improving their countries ranking rather than
investing in infrastructure, e-participation or other areas important to citizens.
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 2.10 Smart city and new trends in e-services
Nowadays  cities  are  facing  new challenges  in  the  area  of  public  services.  The raising
phenomenon of smart cities, an evolutionary concept of the “digital city” that takes its full
dimension in urban areas, is a clear proof of the increasing complexity and relevance of the
local e-Government.
Smart city is a term used since the late eighties, which became widespread in the past
decade (Albino et al., 2015). The concept is developed in a time of crisis in the ICT sector,
just  after  the burst  of the dotcom bubble,  and today does not have a definition having
reached consensus (Caragliu et al., 2011; De Santis et al., 2014; Bowerman et al., 2000;
Chourabi  et  al.,  2012).  And there  are  no examples  worthy of  imitation  yet  (Hollands,
2008).
Smart  City  was  defined  as  a  city  where  a  new management  based  on  advanced  ICT
infrastructures  would  maximize  citizens' quality  of  life,  economic  prosperity,  energy
sustainability and respect for nature (Bowerman et al., 2000). This concept relies mainly on
the  appearance  of  new,  multiple  and  diverse,  cheaper  sensors  that  provide  substantial
quantities of urban environment data, which could be useful to run a city. Most proponents
of the concept depict it as a solution to current challenges: waste management, scarcity of
resources,  air  pollution,  human  health  concerns,  traffic  congestion,  and  inadequate,
deteriorating and ageing infrastructures, including social ones. Cities label as  smart the
most innovative ways to manage these problems (Chourabi et al., 2013).
The main interest of the research are the smart city services. A smart city service is defined,
perhaps too widely, as an innovative service using ICT in an urban habitat (Lee & Lee,
2014).
Thanks to the eruption of “internet of things” (sensors) and “big data” phenomena, cities
are  now facing  the  transformation  of  traditional  urban  services  (e.g.  waste  collection,
mobility,  public  transportation,  pollution control).  The availability of different  kinds of
electronic sensors and the analysis of the high volume of data provided by them, allow new
approaches to change urban services provision, and at the same time, open up opportunities
to keep citizens informed while making this information available for citizens to develop
their own applications. This combination of technologies and resources will bring to the
society a new generation of applications that will  impact  deeply the users'  behaviours,
mobility, sense of sustainability and relationships (Forest et al., 2009). Citizen-developed
applications are an emerging trend around the world.  These applications are improving
urban  living  and  demonstrating  the  real  power  of  citizens  engagement  and  creativity
through ICT.
If benchmarking local e-government services is scarce in academic papers and surveys, the
benchmarking of e-government services in a smart city context is even less so. A lot of
literature can be found about cities and urban design, urban regeneration, growth, or even
the impact of ICT in city governance, but no papers can be found regarding the facing of
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the challenges of measuring and comparing the provision, adoption of electronic public
services in the new scene of smart cities.
Caragliu (2009) exposes how the concept of smart city is related to some of the indicators
used to measure regional and urban development in Europe. Academics are stating that the
development  of  smart  cities can improve the governance of the city,  which means the
process to include civil society as a key player in government processes (Odendaal, 2003).
This increasing involvement of citizens in the city governance also has an impact in the
delivery of public services. The Ubiquitous City, also named u-city, is a new city paradigm
arising in Korea and Japan, it is characterized, among other features, by specific services,
the  so called  u-services  (Yigitcanlar,  2008).  It  is  crucial  that  those  services  be always
available, anytime and anywhere (Lee et al., 2010).
Nowadays, there is a lot more activity around this topic including quite a few emerging
surveys  aimed  at  ranking  cities  according  to  their  “smartness”,  “intelligence”  and
sustainability. This follows the tradition of rankings cities in aspects such as quality of life,
economic  growth,  attractiveness,  business  friendly,  congresses  and  conventions,
competitiveness, or prosperity to give some examples. Moonen, Clark and Feenan (2013)
identified up to 150 different city indexes, benchmarks and comparative rankings. 26% of
these indexes already existed in 2008. The sample ranges between 6 and 2,000 cities, with
20% performed on 20 or less cities.
Some of the existing surveys in the field of city smartness are quantitative and come from
academia or economic research institutes. They are based on an aggregate index resulting
from a multiplicity of indicators with arbitrary weights. A good example is the European
Smart Cities Index (Giffinger et al., 2007) designed by 3 universities. This survey defines 6
areas  (called  characteristics)  where  cities  could  be  “smart”:  economy,  mobility,
environment,  people,  living  and  governance.  Measurements  are  performed  along  74
indicators grouped in the 6 aforementioned characteristics. The Smart City Index was first
used in a group of nearly 70 European medium-sized cities in 2007 (Giffinger et al., 2007).
The usefulness of rankings based on an aggregated index has often been criticized by the
academia due to the difficulty of defining a well grounded methodology to arrive at such
an index (Bannister, 2007). More recently, Rorissa, Demissie and Pardo (2011) highlight
that  the  current  procedures  for  computing  e-government  indices  have  significant
limitations because they do not differentiate levels of e-government development or do not
take account the nation dimension and level of development. These limitations are even
more important in the case of smart cities where the definition of the concept is still not
shared by the community (Santis 2013). Giffinger and Gudrun (2009) stated that those
rankings  are  quantitative  approaches  that  concentrate  on  issues  which  are  measurable
instead of the important ones. On the other hand, Kourtit, Macharis and Nijkamp (2014)
recognize that, when ranking cities, any indicator list – extensive as it may be – will never
be entirely complete and entirely fit-for-purpose. A further limitation comes from adapting
the  index  to  what  is  available  in  international  city  databases  (e.g.  Global  Power  City
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Index).  The  rankings  become  tools  for  city  marketing  rather  than  being  useful  for
improving e-government.
There are other smart city rankings which mainly come from economy/consulting-oriented
companies, infrastructure providers, expert panels, private research institutes, or compiled
by magazines or NGOs. These rankings rarely provide information about the selection of
the sample, use a small number of indicators, lack transparency in the methodology for
data gathering and index calculation method, as already criticized by Giffinger & Gudrun
(2009).  They do not provide well  grounded insights for city managers,  not  to mention
researchers.
But coming back to e-services, the current smart city context includes a myriad of so-
called “apps” for smart-phones, some of which are new e-services, as they are tools to
better perform everyday tasks in the urban environment.  Empowered citizens and third
sector appeared as new actors in the area of services of public interest and, a new form of
production is expanding in quite an impressive way following the model of Commons
Based Peer Production (Benkler, 2006).
The  field  of  e-services  is  changing  drastically,  but  so  far,  no  benchmarks  are  paying
attention to it. This new paradigm of content and services production seems to be providing
promising avenues for evaluation and assessment of e-service. At the same time, if a new
model of city growth and city management implies also a new generation of services, then,
can we use the measurement of those services as a predictor of how smart a city is?
To answer that question, first of all a deep research in the field of smart city and u-city
should be performed paying special attention to the new services that characterize this new
city stage of growth. These new services should be catalogued and categorized first (Lee &
Leem, 2006) to be subsequently analysed and compared with the previous existing ones to
understand  differences  and  similarities.  A proposal  for  the  classification  of  these  new
services is introduced by Lee & Lee (2014). This is an important step. Nevertheless, a
framework  of  measurement  should  be  developed  to  assess  the  maturity  of  these  new
services, and finally,  a methodology to benchmark them, must be developed. This is  a
really new field in which methodologies are not yet in place.
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3. The basis for a comparative evaluation of local e-government
services
Before starting with the design of a methodology for benchmarking local e-government, it
is worth analysing in deep the existing works in the field of comparative evaluation of e-
government,  and  understanding  why  they  cannot  be  used  for  benchmarking  local  e-
government. This is done in (Batlle-Montserrat, Abadal & Blat, 2011). Moreover, as cities
around the world are diversified in  terms of geography,  climatology,  dimension,  social
aspects, politics, administrative organization and responsibilities, and many other aspects,
researchers  should  ask  themselves  whether  there  is  a  basis  for  making  comparative
evaluation  of  e-government.  Such  a  question  is  key,  since  a  comparative  evaluation
requires  the  comparison  of  similar  objects  or  entities.  Therefore,  some  common
characteristics  should  be  found  among  cities  before  proceeding  to  benchmark  them.
Rodriguez,  Batlle  &  Esteban  (2007b)  show  that  there  is  a  basis  for  making  such
comparative evaluations if we focus on e-government services.
 3.1 Limitations of the comparative evaluation of e-Government
“Local  e-government  benchmarking:  limitations  of  comparative  evaluation  methods”
(Batlle-Montserrat,  Abadal  &  Blat,  2011)  is  an  analysis  of  the  state  of  the  art  in
benchmarking e-government practices used from 2000 up to 2011 when in was performed.
The  paper,  first  introduces  the  need  to  evaluate  e-government  project  by  making
comparative evaluations  as  a  best  practice to  manage its  deployment  correctly.  The e-
government models are introduced as frameworks that describe the level of maturity or
sophistication of  e-government  projects.  These e-government  models  are  well  accepted
standards that contribute to making comparative evaluation possible. After that, different
existing  benchmarking  and  comparative  evaluation  studies  are  analysed  from the  city
perspective.
The main findings are that a state or regional level benchmarking of e-government has no
applicability to local public administration. The variety and characteristics of the services
in cities are so different from those at the state or regional level, making the results of such
benchmarking surveys of little use for cities. Only few methodologies have been designed
to benchmark e-government  at  a city level,  nevertheless,  they do not measure the real
usage or adoption of e-services. This lack of measures on the impact (usage) of the e-
government policies reduces once again the value of the current benchmarking practices.
These are two important limitations of the existing benchmarking.
The paper concludes with the need for designing specific methodologies for benchmarking
e-government services in local public administrations taking into account the impact of
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such services, since the existing ones do not provide useful information for city managers
to manage their e-government agenda.
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 3.2 Study of e-government at European local level
“European Study of e-Government City Models” (Rodriguez, Batlle & Esteban, 2007b) is
a paper that presents a research (Rodriguez, Batlle, & Esteban, 2007a) carried out in 2006
in 7 major  European cities  that  are  widely recognized for their  e-government  strategy.
These cities are:  Barcelona,  Vienna,  Munich,  Birmingham, Stockholm, The Hague and
Turin. The research uses qualitative techniques based on case studies and interviews for
identifying  and  describing  successful  examples  of  city  e-government.  It  analyses  the
underlying models  followed by these  cities  to  deploy e-government,  and identifies  the
main common characteristics among these successful cases.
From the perspective of electronic services, the relevant contributions of the research are
twofold.  The  first  contribution  is  that  all  cities  focus  their  e-government  strategy  on
providing services that match a large demand and attract a critical mass of users or “high-
impact services” in the public space. These services are important for facilitating a rapid
adoption of e-government services and, therefore, shift public interest and habits towards
the usage of the city e-services. This approach comes up with a list of popular high impact
services,  that  most  advanced cities  offer  covering 50% to 80% of  the whole potential
volume of transactions. The evidence of the existence of a corpus of common services is of
capital  importance  when  designing  a  benchmarking  methodology.  The  second,  is  that
adoption  is  fully  recognized  as  one  of  the  main  tests  for  successful  e-government
programmes.
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4. A methodology for benchmarking local e-government: design
and testing
This chapter aims at describing a benchmarking methodology and presenting the results of
the  pilot  measurement.  First,  through Batlle-Montserrat,  Calderón & Gascó (2008) the
researcher  explains  the  general  project  organization  for  a  bottom-up  design  of  the
methodology. This approach was considered key to ensuring a high level of acceptance in
the results of the pilot survey. Second, Batlle-Montserrat, Blat, & Abadal (2014) makes and
in-depth description of the methodology and the results of the pilot measurement.
 4.1 A bottom-up process to design a benchmarking methodology
Batlle-Montserrat,  Calderón  &  Gascó  (2008)  describe  the  project  of  designing  a
benchmarking methodology tailored to local level e-government, following a bottom-up
process. The paper goes through the project phases to show the bottom-up approach taken
and how the different challenges were faced. The project dealt first with the creation of the
working group and the engaging of cities. Second, the focus was put on the work group
organization and the design of the process to achieve the main milestones. The working
group had to identify the key characteristics of the methodology, and to build the catalogue
a services containing the common services on which to base the comparative evaluation. In
addition, the working group defined the right outputs to ensure the learning aspects of such
an exercise, and finally agreed on the tools so as to be able to gather data in an affordable
way.
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 4.2 The description of the methodology and testing results
Batlle-Montserrat,  Blat  &  Abadal  (2014)  formally  propose  the  Bench-Learning
methodology. It is a new methodology specifically designed for benchmarking municipal
e-government services in Europe.
Following (Batlle-Montserrat, Abadal & Blat, 2011) that justified the need for having such
a methodology, the paper describes the new methodology and presents the contributions it
makes  by  comparing  it  with  the  general  context  of  e-government  benchmarking.  The
Bench-Learning methodology resulted from the project previously described in (Batlle-
Montserrat, Calderón & Gascó, 2008). The process to define the methodology started with
the common services identified in (Rodriguez, Batlle & Esteban, 2007b) to build a wider
catalogue  of  common  services.  This  catalogue  is  the  basis  for  making  a  comparative
evaluation among European cities.
After  producing  the  first  prototype  of  the  methodology,  a  pilot  measurement  was
performed in 15 European cities. In addition, the paper presents the results obtained and
discusses their relevance.
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5. Impact analysis in a new context of electronic services for the
Smart City
This chapter aims to assess the impact of the Bench-learning pilot measurement (Batlle-
Montserrat, Blat & Abadal, 2015) evaluating not only the effectiveness of the methodology
designed, but also the updates to be carried so as to adapt the methodology to the current
context of e-services in cities. Nowadays, the context and rules for public e-services have
changed radically. New electronic services are appearing on a daily basis as apps for smart-
phones. This new scenario is introduced in an earlier paper (Batlle-Montserrat, Merino-
Zapirain  & Paternain-Soler,  2008),  and further  developed in  Batlle-Montserrat,  Blat  &
Abadal (2015).
 5.1 A new generation of electronic services for the Smart City
New  electronic  services  are  appearing  everyday  as  apps  for  smart-phones.  “ICING:
Building the Cities of the Future” (Batlle-Montserrat, Merino-Zapirain & Paternain-Soler,
2008)  introduces  this  emerging  trend  in  electronic  services  that  relies  on  the  use  of
advanced mobile phones and their interaction with ambient intelligence and available data.
The paper  describes the research and development  performed in the ICING Project.  A
project co-funded by the European Commission that started in 2006 and finished in 2008.
ICING was a pioneer project dealing with real implementation of ambient intelligence in
an  urban  environment  through  the  deployment  of  sensors  and  the  development  of  a
technological platform to support a new generation of electronic services. The technology
available at that moment was limited compared with what is available today, nevertheless
most of the insights of that time are becoming a reality today.
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 5.2 Impact analysis and methodology improvements
The  paper  entitled  “Towards  benchmarking  Smart  City  Services:  Impact  analysis  and
methodology  improvements  of  the  Local  e-Government  Bench-learning”  Batlle-
Montserrat,  Blat  &  Abadal,  (2015)  analyses  the  impact  of  the  Bench-learning  pilot
measurement and the methodology update to adapt it to the current context of e-services in
smart cities.
After a revision of the existing impact analysis of e-government benchmarking, it analyses
the actual impact of the Bench-learning pilot measurement with respect to improvements in
services. The research is based on a survey carried out in the same 15 cities four years after
the pilot study and the analysis of its results.
The paper  presents  evidence that  Bench-learning methodology helped cities to  identify
good practices  that  they could learn from, and that some e-services were subsequently
improved.  Nevertheless,  the  survey  reveals  that  some  changes  are  needed  in  the
methodology.  The main one being the updating of the bottom-up e-services  catalogue,
which is linked with the changing context of e-services in smart cities, already introduced
in the previous paper. A second one is the measurement of the adoption of e-services by
citizens, also rarely assessed.
Finally, the paper analyses and discuss how the context of e-services in cities has changed.
The phenomenon of smart cities is changing the ecosystem of e-services with the inclusion
of new actors (e.g. citizens, third sector, entrepreneurs, companies). The deployment of
ambient  intelligence  and  the  availability  of  important  amounts  of  data  related  to  city
environment  and citizens'  activities  brings  new possibilities  for  new actors  to  develop
innovative  services  that  compete  with  the  traditional  e-services  provided  by  local  e-
government agencies.
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6. Conclusions
The main objective of this research, which is to demonstrate the possibility of creating a
benchmarking methodology specifically tailored to local e-government, with applicability
at  an  international  level,  essentially  non  competitive  and  that  reinforces  the  learning
aspects of a comparative evaluation, has been achieved.
The research starts clarifying the basics of e-government and introducing the many and
varied  aspects  of  this  topic.  It  notes  and  justifies  the  importance  of  measuring  e-
government,  specially  focusing  on  one  of  its  most  developed  aspects,  comparative
evaluation  or  benchmarking  of  e-services.  The  research  shows  that  in  the  field  of  e-
government,  the  overwhelming  majority  benchmarking  methodologies  rely  on  e-
government stages models as a framework to guide further measurements.
A detailed analysis of the existing e-government benchmarking, most of them currently in
use, revealed that only a few of them are tailored to the special characteristics of cities.
Among  these,  very  few  are  specific  for  e-services,  and  no  surveys  have  been  found
comparing both provision and citizen's adoption.
A field research revealed the main characteristics for a benchmarking methodology of e-
services to be useful for city managers. A good comparative evaluation of local level e-
administration  should  cover  the  breadth  and  variety  of  services  and  tasks  (e.g.  traffic
management, waste collection, etc.) performed by these administration. It should rely on an
updated  e-government  model  including  new  trends  in  service  delivery  (e.g.  user
interactivity,  citizens  contributions,  proactivity,  higher  levels  of  integration).  It  should
consider the service provision not only through the web channel, but also through all the
new  digital  channels  that  are  being  used  (e.g.  webTV,  kiosks,  mobile  apps).  The
methodology should  measure  and compare  both the  service  offer  and the  adoption  by
citizens. And finally, it should offer the results in a more detailed view and, at the same
time, less competitive than traditional rankings to maximize learning aspects and make
identifying and spreading good practices easier.
Another part of the research has demonstrated the existence of a corpus of services that are
common to European cities. Thus setting the basis for a comparative evaluation of local e-
administration  based  on  comparing  similar  e-government  services  instead  of  similar
organizations.
A methodology for  benchmarking  the  local  level  e-administration  in  Europe  has  been
designed  following  a  bottom-up  process.  The  methodology,  called  Bench-learning
methodology  guides  benchmarked  organizations  through  a  non  competitive  learning
process. The learning process finalises with the identification of potentially good practices
for  each of  the  service  categories,  that  are  prone  to  being  used  as  accelerators  in  the
process of implementing and improving local e-services.
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The methodology is heavily user-centred, making use of city managers' requirements and
thus goes beyond traditional academic oriented surveys, which are not useful enough for
practitioners (Janssen & Wagenaar, 2004; Heeks, 2006; Bannister, 2007).
In  the  benchmarking  process,  an  important  number  of  intermediate  results  help  city
managers to understand the position of their organizations in different areas of e-services
and  open  up  different  working  lines  for  improvement.  The  results  promote  the
understanding  of  each  city  in  the  overall  context  of  e-government  development  and
adoption, never making a direct comparison of one city against another.
The specific innovations of the Bench-learning methodology are:
1. It is based on comparing similar services instead of similar organizations.
2. The comparison is based on a catalogue of common services that includes not only
the  basic  services,  but  also the most  advanced services  to  take  account  of  city
innovation trends.
3. The catalogue is built following a bottom-up process with the cities.
4. The benchmarking measures not only the service provision and maturity, but also
the citizens' adoption. Both provision and adoption are related to assessing the e-
service development in each city.
5. Instead  of  presenting  the  results  as  an  aggregated  index  and  the  subsequent
competitive  ranking.  Each city  is  profiled  against  a  variety of  global  averages,
accompanied by a variety of indicators.
6. A set of objective indicators lead to a qualified list suggesting good practices.
The  Bench-learning methodology has  been validated  by performing a  test  in  15  local
government organizations in 10 European countries with rather different legal frameworks.
The  results  prove  the  suitability  of  the  methodology.  It  is  also  a  suitable  tool  for
practitioners  to  learn  from the  cities  that  are  doing  things  better,  which  is  key  to  e-
government success as pointed out by Janssen and Wagenaar (2004). The results obtained
in this pilot measurement have been amply discussed.
In a new field research, four years after, the impact and limitations of the methodology
have been analysed.  The results of this  second survey confirm that the Bench-learning
qualities helped managers to understand their e-government characteristics better, and to
identify  practices  interesting  for  improving  their  e-services,  what  they  actually  did  or
planned. In addition, the survey revealed methodological improvements, the need to update
the service catalogue and a widespread quantitative measurement of adoption by cities.
Finally,  the  smart  city  phenomenon  and  its  impact  on  the  e-service  provided  by  city
government has been analysed. The second survey performed to assess the real impact of
the Bench-learning pilot measurement confirmed a dramatically changed panorama of new
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smart e-services. At the same time, it revealed the interest of city managers in an update of
the catalogue of services.
This dissertation discussed different aspects of the novelties of smart cities in the field of
smart e-services. Besides new methodological approaches in e-services taxonomies, that
are also commented on, the work proposed that more field data was needed to build a new
e-services catalogue in which benchmarking would be a learning exercise. The new smart
e-services also pose new challenges for measuring their adoption, which is both necessary
and  scarcely undertaken.  This  opens  a  wealth  of  significant  questions,  where  a  lot  of
research built on collected data is necessary.
Therefore, the research confirms that it  is possible to define a specific methodology to
develop comparative evaluations of local e-government at an international level (H1). It
shows that the European cities are sharing an important corpus of common services, which
makes it possible to perform a comparison based on similar services instead of similar
organizations.  This  has  been  the  starting  point  for  designing  the  Bench-learning
methodology.
As it has been explained in the introduction of this research, should such a methodology
exist, then it should allow to answer some important questions regarding how cities are
developing  their  e-government  agendas.  These  questions  have  been  introduced  in  this
dissertation as research hypotheses.
The analysis of the results of the pilot measurement carried out in 15 European cities allow
the research hypotheses to be answered.
H2: The most mature or sophisticated services are also the most widespread.
The first impression seems that the more mature or sophisticated a service is, the more it is
used by citizens. Data obtained in the pilot measurement confirms this hypothesis since it
shows a correlation between service’s maturity and perception of adoption for those basic
or standard services. But does not confirm it for the additional services that seem to follow
other rules and motivations for their use.
H3: Cities are developing additional and more sophisticated services to attract 
citizens' attention.
There  is  a  trend  towards  creating  special  and  sophisticated  services  to  attract  citizens
interest and raise citizens awareness towards new electronic channels. It is a strategy to
push for a channel shift in service provision. The research confirms this trend, showing
that, in almost all the categories, additional services are more sophisticated than standard
services.
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H4: Additional services are more adopted than standard services.
Additional  services  are  not  mainstream services.  Usually they are more attractive than
standard  services  because  they  have  been  built  to  attract  citizens'  attention  and  raise
citizens' awareness about the new channels. The results show that adoption levels are very
similar  among  standard  and  additional  services,  with  the  exception  of  a  couple  of
categories. Therefore, the research cannot confirm this hypothesis.
H5: Big cities are performing better than small cities in e-government services.
Although there is the perception that small cities are quicker in adopting innovation and
show less reluctance to change, Moon & Norris (2005) argue that large city governments
are more prone to adopting e-government activities because they receive more pressure to
find ways of providing public services and disclosing information.
In general, it can be said that the number of public services a city should provide to its
citizens is the same, no matter the size of the city. Nevertheless, the research shows that big
cities defined e-government strategies better and deployed more and better e-government
services. The research confirms that big cities offer more mature e-services than small and
medium-sized cities. The research also confirms that the citizens of those large cities are
more prone to using e-government services, thus showing higher rates of citizen's adoption.
The e-service offer of the big cities is, at the same time, more balanced, which means that
all the areas or service categories are well populated and the services are in quite a similar
level of maturity.
In fact, these hypotheses have been confirmed or refuted based only on the results of the
first pilot benchmarking based on the Benchlearning Methodology, and the foreseen larger
scale second and third benchmarking rounds did not take place in the framework of an
economic crisis. As discussed previously, these results would need these rounds to reach
statistical  significance.  Nevertheless,  to  be able  to  discuss  the hypotheses confirms the
validity and shows the potentialities of such a methodology. 
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7. Future Work
This  research  opens  up  lots  of  new  questions  that  require  further  research  that
unfortunately goes beyond the initial scope. This chapter discusses how future research
would be organized to answer these questions.
The  future  research  is  structured  in  two  research  lines  around  the  Bench-learning
methodology. The first one focuses on the field of traditional e-government services. It
aims at  consolidating the Bench-learning methodology as a recognized methodology to
benchmark local e-government services in Europe. The second one focuses on smart cities.
It  aims  to  transform  the  Bench-learning  methodology  into  a  methodology  for
benchmarking smart city e-services.
The first research line will be carried out by improving the methodology to overcome the
current  limitations  discussed  previously,  by extracting  more  information  from the  data
gathered in the future, and increasing the statistical significance of the results through a
new measurement in a more extensive sample of cities.
The refinement or improvement of the methodology would focus on the service catalogue,
the  e-government  model,  the  measurement  of  adoption,  the  data  collection,  the  data
analysis, and the visualisation of the results.
The revision and updating of the service catalogue includes more services and the new
channels for the delivery of services. The service catalogue would be improved by means
of a more accurate definition of categories. According to Klischewski (2003b), semantic
web technologies might help to establish a common ground for semantic interoperability
by bringing in public services ontologies that formalize service definition and contribute to
the identification of different domains of interest that can be mapped with the categories of
the catalogue.
The  e-government  model  used  to  assess  service  maturity  should  be  replaced  by  one
targeted more towards e-services. The Bench-learning methodology used a maturity model
based on Gartner's e-government model (Baum & Di Maio, 2000) extended with a fifth
level of maturity (Lee, 2010). A significant number of services (12 out of 81) were found in
that maturity level. This fact demonstrates the appropriateness of the extension of the e-
government model.  Nevertheless,  the use of this stages model should be revised,  since
measuring  maturity  was  one  of  the  points  whose  improvement  was  suggested  by city
managers. Indeed, there are other e-government models that describe the maturity better, as
well as the level of integration of e-services (Heeks, 2015). These e-government models
should be strongly considered when improving the current one.
The  Bench-learning  methodology proposed  assessing  perceived  adoption  to  tackle  the
absence  of  objective  adoption  information.  Nevertheless,  this  solution  offers  limited
adoption  measures.  Four  years  after  performing  the  pilot  measurement,  the  metrics  to
measure the service usage have become more extended although not yet adopted by all the
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cities. Despite the fact that these metrics do not directly provide a framework to measure
service  adoption,  their  general  use  is  a  significant  step  forward.  The  definition  of  a
framework to assess service adoption should be a priority in future research.
Improving the tools and process for data collection based on self-assessment should be a
must.  Research  should  provide  better  complementary  measures  so  as  to  increase  data
quality and reduce  any bias  on  this  data.  Measures  such as  creating  small  assessment
projects  with  a  multidisciplinary  team of  people  from each  participating  organization
(Valdes,  et  al.,  2011),  or by providing better  training to  evaluators,  or using statistical
methods to discard some of the answers (Lin, Fofanah & Liang, 2011; Gauld, Goldfinch &
Horsburgh, 2010; Shareef, et al., 2011) should be considered.
With  a  more  extensive  sample  of  cities,  it  becomes  an  issue  that  in  international
benchmarking variables could not be crispy defined or even understood in the same way.
Indeed our research shows how scarce is the use of metrics for adoption measurement,
perhaps due to this heterogeneity, which limits the quantitative comparisons. In addition,
the different cities have different social, economic and political contexts. In such scenario,
fuzzy  sets  methods  (Ragin,  2013)  could  be  an  approach  worth  exploring  as  a  more
appropriate comparative methodology, as it might complement the benchmarking results
with a more detailed analysis based on the diversity existing among the cities. This would
help both to understand better the development level of the European Local e-government
as well as to characterize better the good practices. It would allow to extract even more
information from the data gathered, thus increasing the learning aspects of a benchmarking
and therefore, the impact of such exercise.
Further  research  should  also  be  devoted  to  improving  the  visualization  of  the
benchmarking results as have been suggested by managers.
Furthermore,  a  new  benchmarking  at  a  European  level  based  on  the  Bench-learning
methodology should be performed in a larger sample of cities. A larger sample of cities
would not only increase the statistical significance of the results, but also enrich the results
by allowing a more refined segment analysis according to the different city characteristics.
Two new measurements based on the Bench-learning methodology were planned during
the research to refine the methodology as well as to test it in a more uniform sample of
cities. Both surveys were interesting benchmarking exercises, although the international
dimension was missing. Unfortunately neither of these two surveys was carried out. The
first measurement was planned to be carried out with a sample of small and medium-sized
cities  in  Catalonia.  It  would have  been useful  to  check whether  the  methodology was
consistent in a sample of small  and mediums cities in a rather homogeneous situation.
However, it was cancelled due to the change of the political party in front of Localret5.The
second one was planned to benchmarking the cities of the Barcelona metropolitan area. It
would have brought information about the e-government services in the great Barcelona
5 Locaret is a consortium of the Catalan local public organizations that was created to promote the information society 
development the municipalities of Catalonia. Currently, it has more than 800 members that is more than 84% of the 
Catalan municipalities.
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area.  Unfortunately,  it  was  not  launched  due  to  a  lack  of  agreement  with  the  AMB6
responsible.
The second research line focuses on smart cities and aims to transform the Bench-learning
methodology into a benchmarking methodology for smart city e-services. A benchmarking
methodology  that  would  inform about  the  progress  of  a  smart  city  by  analysing  and
comparing the existing smart services. Here, smart service or smart e-service mean any
innovative  service  using  ICT  in  an  urban  habitat.  This  definition,  perhaps  too  wide,
includes the e-services provided by the public organizations plus the services of public
interest developed as apps by other actors and used by city dwellers and workers in their
daily activities regardless of time or place.
The research performed and exposed in this  PhD dissertation confirmed a dramatically
changed panorama of new smart e-services. The research has discussed different aspects of
the novelties in smart e-services, both in terms of their intrinsic characteristics and the new
actors providing them. Nevertheless, further research is needed to discover how smart city
phenomenon impacts on local e-government, that is, in public services provision and use,
and the governance changes that arise in this  new scenario. It  is still  to be determined
whether smart services are at higher stages of maturity than traditional public services, and
how the progress and benefits that new services bring to the society could be measured. It
is also important to investigate how cities can be characterized by the offer of e-services
(including both traditional e-government services and smart services), and whether can be
assessed the level of development of a smart city by measuring its smart services.
The methodology for  this  research line would be based on three main steps:  analysis,
design and validation.
1. Designing a methodology to benchmark smart cities in terms of their smart services
by  classifying  the  services  according  to  a  taxonomy,  establishing  a  model  of
maturity, and investigating the new challenges for measuring their adoption, which
is both necessary and scarcely undertaken.
2. Validating the methodology performing a measurement  including smart services
and new services of public interest in a sample of recognized European smart cities.
3. Analysing the smart city phenomenon from the point of view of electronic services.
That is to say, to identify existing electronic services (going beyond those offered
by the city government) and their main characteristics. Understanding the impact
on  public  services  provision  and  identifying  the  services  that  contribute  to  the
transition towards a smart city.
6 AMB stands for Area Metropolitana de Barcelona. It is an intermediate public body that coordinates and provides some
public service related to territory and urban planning, mobility, housing, environment economic development and 
social cohesion to the 36 municipalities of the Metropolitan Area of Barcelona.
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For the analysis of the smart city phenomenon it is worth starting by asking what makes a
city more comfortable or more liveable to its dwellers, more business friendly and more
attractive to visitors. Therefore, what makes a city better. Here, it makes sense to analyse
citizens'  needs,  and  take  into  consideration  User  Experience  and  Citizen  Experience
techniques.
A second step should look for online services that are present in a smart city. A smart city
is characterized among other things by the availability of a set of electronic services that
are  unavailable  in  traditional  cities.  These  services  play  a  key  role  in  improving  the
citizen's quality of life as well as preserving the environment (probably, the services that
are facilitating business activity and those that are making the city more attractive to the
visitors should be added).
A service improves citizen's quality of life when it allows a citizen to meet its needs in a
more efficient way (e.g. less resources: less time, less money, better quality). Therefore,
research should also take into consideration Maslow's hierarchy of needs and other models
analysing citizen's needs.
These services have common characteristics that allow us to identify them:
1. They are focused on meeting very specific needs of citizens (or a very specific
group of people) by an intensive use of technology which complexity is hidden to
the user.
2. These services maintain a strong bond with the territory. They are based on specific
information about the city. Therefore, despite being accessible from everywhere,
they often fail to make sense out of the city's geographical area.
3. They  go  beyond  the  traditional  boundaries  of  e-government  or  obligations
established by the local government legislation,  and are offered by a variety of
actors not always associated with public.
The research would take into account the transformational impact of these services on the
citizens'  lives  and  over  the  internal  processes  of  the  administration.  That  is  how  the
emerging apps are changing urban life, mobility, working methods, planning, buying or
consuming leisure or even citizens' decision-taking or the transformation of the citizen's
motivations.
A methodology  to  benchmark  smart  cities  in  terms  of  their  smart  services  would  be
designed by classifying the services  according to  a taxonomy,  establishing a model  of
maturity, and investigate the new challenges for measuring their adoption, which is both
necessary and scarcely undertaken.
A new  catalogue  of  services  should  be  built  from bottom-up  including  all  the  smart
services, therefore braking the traditional boundaries of e-government. As explained above,
the  services  that  can  be  included  under  the  umbrella  of  e-government  have  changed
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significantly.  If  we  adhere  only  to  the  e-government  services  and  discard  all  those
innovative services, then the results run the risk of becoming of little interest. Now more
than before, the answer cannot be given by the current legal framework. Here, again, the
analysis  or  comparison with what  happens in  other  countries  (e.g.  Republic  of  Korea,
Japan, Canada or Australia) can be of help.
Finally, the methodology should be validated by performing a measurement in a sample of
recognized European smart cities. The definition of the catalogue of services and the data
gathering  would  be  managed  following  the  previous  experience  defining  the  Bench-
learning methodology.
This research line could end up revealing whether there is a new e-government that can be
called smart e-government, or just questioning what the current limits of e-government are
in cities.
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Appendix 1: Artefacts of the pilot survey 
This  appendix  provides  examples  of  the  forms  used  in  the  Bench-learning  pilot
measurement to gather data, and the instructions given to fill them7. 
Services Description form (example for the Employment and Business area)
This  form is  used  to  identify the  main  characteristics  of  the  services  provided by the
different cities. It was used to build the catalogue of services. At the same time, it helped to
identify equivalent services.
FORM
Employment and Business
Recruitment (for jobs in private sector)
 Is there a job-search service promoted by the city?
 Can users apply for a job offer online?
 Is this service integrated to other employment 
services?
Public tenders (for jobs in public sector)
 Is there a job-search service promoted by the city?
 Can users apply for a job offer online?
 Is this service integrated to other employment 
offers?
Portal for companies
 Is there a specific portal for companies?
 Which type of information is contained in the 
folder? (taxes, fees, procedures…) 
 Is this an end-to-end service? (can the procedures 
be fully performed online)
 Are there notifications available? (for credits, 
education programmes, public tenders…) Through 
which channels?
 Is this service integrated with other public 
administrations? (national/federal trade register, 
business chamber…)
Portal for entrepreneurs
7 The complete version of the form can be found at http://citygovernance.wordpress.com/publications/
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 Is there a specific portal for entrepreneurs?
 Can business be registered online?
 Which type of information is contained in the 
folder? (taxes, fees, procedures…) 
 Is this service integrated with other public 
administrations? (national/federal trade register, 
business chamber…)
 Are there notifications available? (for credits, 
education programmes, public tenders…) Through 
which channels?
 Is this an end-to-end service? (can the procedures 
be fully performed online)
Is there any other service in this area that you would like to remark?
Maturity and adoption form (example for the Education category)
Basic form to collect information about e-service provision, maturity and adoption.
FORM
Education
Provision of the
service
(YES/NO)
Maturity
Level (1 to
5)
Adoption
Level (1 to 5) Comments
Pre-school children 
education
Children education
Adult education
Cooperation home-school
Libraries
Cultural heritage sites
Funds for cultural projects
Media workshops
Summer camps
Oral history preservation
(Please feel free to add as 
many services as you 
consider)
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City competences form (example with some services)
This form was circulated to clarify the role of cities in case of having no competences on a
specific service.
FORM
For  those  services  that  your  city  has  no  competence,  please  detail  which  kind  of
information the city offers related with this service.
Services in which the city lacks of competence
Services Category
Is a city 
competence
? (Yes/No)
For those services out of city's competence, 
does the municipality offer any kind of 
information online?
Plain 
information Link
Downloa
dable 
forms
Other 
(interopera
bility, etc.)
Example Service Example Category Yes
Example Service Example Category No X X
City's homepage Channelling
Citizens personal 
folders Channelling
Consultation online Channelling
Bulletin/Newsletter Channelling
... ...
City council 
plenary sessions 
access
Citizens' 
Engagement
Participation 
processes
Citizens' 
Engagement
City council listens Citizens' Engagement
City archives 
consultation
Citizens' 
Engagement
... ...
Pre-school children 
education Education
Children education Education
Adult education Education
Cooperation home-
school Education
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Libraries Education
... ...
Maturity and Adoption form instructions
These instructions were circulated accompanying the form where each city was requested
to detail maturity and adoption marks for each of the service provided.
SERVICES' CATALOGUE
The information below should help you best define which are the different services taken
into  consideration  in  this  new template.  All  the  services  have  been divided in  9 main
categories, listed as follows:
CHANNELING
 City's homepage: main website of the municipality. 
 Citizens’ personal folders: personalized useful information for citizens. Information
included in the folders may vary from one municipality to another. Some examples
of  information  would  be:  fiscal  information,  online  payments,  access  to  paid
tributes, etc.
 Consultation online (email, chat, phone…): tool to make request on any service or
information  concerning the  City Hall  and its  services.  This  consultation can  be
made through several channels. According to the channel chosen the answer can be
immediate (chat or phone). There may be a service level agreement in terms of
providing an answer to the citizen.
 Bulletin/Newsletter: bulletin delivered online to the citizenship containing any kind
of  service  or  activity  of  general  interest.  The  service  may  be  available  under
subscription. The citizen may choose the contents he/she wants to receive.
 GIS and virtual flight: GIS stands for Geographic Information Systems, that is, a
service that provides information regarding maps from the city. The municipality
may provide information integrated with a GIS map, for instance, hospitals exact
situation, schools around a user house, etc.
 Customized web pages: possibility to customize any municipal website according
to citizens’ interests (Web 2.0 concept). This concept could be very wide. Some
examples of web-page’s customization: possibility to change the font size of the
web-page, possibility to choose which information is shown in the main website
according to the user (through the use of cookies), etc.
 Procedures information with other PA (local, regional and national): information
about  procedures  with  other  public  administrations  shown in  the  municipality’s
website.
CITIZENS ENGAGEMENT
 City council plenary sessions access: service that offers the possibility to follow the
meetings of the city council live on the website. It may also include the possibility
to consult communal and municipal decision, read documents and view political
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issues  debated  within  the  City  Council.  It  may  include  information  regarding
presentation/availability of all political members.
 Participation  processes:  use  of  classical  as  well  as  electronic  /  telematic  /
multichannel tools in a collaborative path to the development of new forms of e-
participation.  It  may  include  development  of  areas  devoted  to  online  studies,
questionnaires, projects and online forums.
 City council listens: online service to make complaints and notifications through
the  digital  desk.  The  citizen  may,  for  example,  file  a  complaint  or  make  a
notification about the environment, the illegal construction of a building, etc. There
may be a service level agreement in terms of providing an answer to the citizen.
 City archives consultation: Digitization of the city’s archives that can be accessible
to the citizens in the archive homepage. Citizens may request to view an archive
(previously browsed through the content list) by filling a form obtainable in the
reading hall of the archive building or online in the archives’ homepage.
 Second Life Island: inclusion of the municipality’s desk (front office) in Second
Life.
 Reservation  for  municipal  buildings:  a  citizen  wishing  to  reserve  a  municipal
building for  any special  event  may visit  the  municipal  website  and contact  the
service in charge of reservations. This service may be charged.
 Lost and found online service: service through which a citizen may submit for a
lost thing. The qualified officer will contact him/her for more information and/or to
give back the object.
 Kiosks: Automatic machines through which any resident may access city council
information such as e-services or send emails for free. The service may include also
an option to purchase tickets for any event that takes place in the city. The kiosks
may be located in public areas such as libraries, municipal buildings, etc.
EDUCATION
 Pre-school children education: online service that may include information about
pre-school’s inscription, possibility to perform and pay the inscription online, etc.
The service may request any kind of identification from the user.
 Children  education:  online  service  that  may include  information  about  school’s
inscription, possibility to perform and pay the inscription online, etc. The service
may request any kind of identification from the user.
 Adult education: online service that may include information about adult courses
and activities, possibility to perform and pay the inscription online, etc. The service
may request any kind of identification from the user.
 Cooperation  home-school:  online  space  for  parents,  teachers  and  students  to
exchange information about school evolution (homework, activities, exams, etc.)
The service may request for any kind of secure identification from the users.
 Libraries:  an  integrated  online  database  containing  information  of  any  public
library’s material,  that is,  an integrated catalogue of public libraries The citizen
would only have to  make a  unique search  to  find a  book/cd/dvd/magazine and
would have the chance to reserved it online or even extend loan periods.
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 Cultural  heritage  sites:  online  information  and  booking  to  certain  museums
(municipal or not) or cultural sites and activities.
 Funds  for  cultural  projects  available  online:  possibility  to  find  information  and
apply online for any kind of fund for cultural projects.
 Media workshop: service offered in the neighbourhoods of the municipality. The
city may sustain initiatives from citizens building media-projects about their own
neighbourhood. The you-tube applications may be improved by influx of quality:
scriptwriting and image building.
 Summer  camps  or  similar:  online  service  regarding  information  about  summer
camps for kids or teenagers. The service may include the possibility to make an
inscription, to make the payment online, etc.
 Oral  history  preservation:  online  site  where  citizen  may  exchange  information
about the past of the city. For example, a user may upload an old picture and other
users may make comments on it. This service may be available under subscription.
EMPLOYMENT & BUSINESS
 Recruitment (jobs in private sector): job-search utility promoted by the city. Users
would  apply  for  a  job  online.  The  service  could  also  be  integrated  with  other
employment services from the city or from other public administrations.
 Public Tenders (jobs in public sector): job-search utility to inform about open or yet
to open public tenders.
 Portal for companies: specific website for companies containing information on:
taxes,  fees,  procedures,  etc.  Procedures  could  be  fully  performed  online.  There
would  also  be  a  notification  service  for  credits,  education  programmes,  public
tenders, etc.
 Portal for entrepreneurs: specific website for new companies. Procedures could be
fully  performed  online,  including  business  registration.  There  would  also  be  a
notification service for credits, education programmes, public tenders, etc.
 online  Business  registration:  service  to  perform  a  registration  for  any  type  of
commercial enterprise completely online. This service may also include the option
to make any payment online.
ENVIRONMENT
 Recycling parks: information available online regarding recycling parks’ areas and
times  of  collection  and any other  useful  information.  The  service  may also  be
integrated with a GIS map and may require identification.
 Public property maintenance (streets, roads, public buildings…): online service to
report a damage on a public property (graffiti, potholes…). Citizen could request
feedback notification. A service level agreement in terms of providing an answer to
the citizen may also be stated.
 Bulky waste  collection:  areas  and times  of  collection  available  online.  Citizens
would have the option to request collection in their neighbourhoods.
 Web flea markets: online service through which the citizen can upload a product
he/she wants to sell or give away including pictures, characteristics and any other
useful information. Other users may contact him/her to buy the product if they are
interested. The service may be offered upon registration.
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LIFECYCLE
 Personal certificates (birth, marriage, death...): possibility to request any kind of
personal certificate online. The service may include any payment that should also
be performed online.
 Population  registry  (census):  possibility  to  register  in  the  census  online.  This
information may be used as the official address through which the communication
citizen-municipality shall be done. The city council may provide the user with a
confirmation either online or not.
 Residence  registration  (change  of  address):  possibility  to  register  an  address’
change online,  that is,  change of an official  citizen address when he/she moves
from one house to another. This information may be used as the official address
through which the communication citizen-municipality shall be done, including the
official voting address. The city council may provide the user with a confirmation
either online or not.
 Digital  documents  management  system  (request  of  extracts,  copies…):  service
offered  online  by  the  city  council  through  which  the  user  may  request  any
document regarding life-cycle he needs. If the service requires any payment, this
may also be performed completely online.
 online  fines  consultation  and  payment:  online  service  that  would  offer  the
possibility to consult and pay any type of fine mounted up by the citizen.
 online vehicles registration: service that would allow a citizen to register his/her
vehicle online.  If the service requires any payment,  this may also be performed
completely online.
 online taxes and fees payment: online service that would offer the possibility to
consult any tax or fee status and pay it.
SOCIAL CARE
 Housing for  people  with  low incomes or  under  threat  of  homelessness:  service
through which people with economic hardships may apply for any housing help in
terms of economic funding or providing a provisional accommodation itself. 
 Monitoring  children  during  holiday  seasons,  before  and  after  school:  tool  that
parents can use to look after their kids any time they cannot be taking care of them.
The tool may include monitoring during holiday seasons and before and/or after
school activities, that is, the possibility to let the citizen directly enter the requests
for playing squares and the monitoring before and/or after school hours
 Disabled parking permits: online service through which disabled people can request
a parking license that will allow them leave their car in the restricted areas.
 Physicians database: an open catalogue where any user may find the address of any
medical doctor in the city. The service may be integrated with a GIS map.
 Discounts for people with low incomes: service through which any resident with
economic hardships may receive help from their municipality in form of discounts
for any activity, service, etc.
 Birthday  benefits:  online  service  through  which  kids  under  a  certain  age  may
receive a present (economic or not) from their municipality. This service may be
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oriented to large families only or families with economic hardships. Bank account
number or other information may be required under identification.
 Childbirth allowances: online service through which the new parents may request
an  economic  benefit  payed  in  case  of  birth  by the  municipality.  Bank  account
number or other information may be required under identification.
 Permits for organizing public events: online service through which civil servants
receive  applications  from  citizens,  claim  accordance  and  issue  permits  for
arranging public events.
 Individual  and  family  care  service  aid-calculation:  service  related  to  the
municipality’s  social  work  that  may  include  special  aids  for  those  families  or
individuals with special needs, economic or not.
 Health services offered to elderly people through domotics: any kind of domotics
tool used to reinforce the care of old people’s health. The service may be upon
request and may require some type of registration.
 E-monitoring of health status of elderly people through domotics: tool used to alert
the care centre through electronic means in case, when monitoring elderly people
health, certain parameters are exceeded or in case an active or passive alarm goes
off. 
 Ambulatory care coordination through PDA: provision of PDA to all nurses so that
time-consuming  tasks  like  prescriptions  or  health  reports  become  shorter.  This
service  may  help  enhancing  effectiveness  and  efficiency  of  the  medical
professionals that have to move to the patient’s houses.
TRANSPORT
 Public  transport  services:  online  service  regarding  information  about  public
transport  in  general  and  more  specifically:  journey-planners,  virtual  tickets
acquisition, etc.
 Car  parking:  online  service  that  may  include  information  about  municipal  car
parking areas and/or online acquisition of electronic parking vouchers.
 Municipal bicycles lending: online service under subscription that would allow the
citizen use any municipal bicycle. These bicycles would be placed in several pick-
up areas around the city.
URBAN PLANNING
 Construction permits: online service that may include the possibility to ask for a
construction permit through the Internet. If payment should be done, this also may
be performed completely online.
 Land-use plans and building regulation: online public information regarding actual
and future land-use plans and cadastral regulation. The service may be integrated
with a GIS map.
 Certificates  (cadastral  information,  taxation,  mortgage  statements…):  online
service that would let the user ask for any urban certificate online. The certificate
may be sent electronically or at the requester’s house. If payment should be done,
this also may be performed completely online.
 Acquisition of land by foreigners:  online information for immigrants on how to
obtain  a  property.  The  purpose  of  this  application  may be  to  allow  foreigners
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wishing to buy real estate or an apartment in the city to apply for the required
approval via the internet. This could be done by a local lawyer or notary public. 
NOT INCLUDED SERVICES
We are aware that there might be hundreds of interesting initiatives done by the participant
cities that we have maybe disregarded and that they might be worth expounding. Should
the city would like to include any other service not commented before, please feel free to
add as much rows in the template as necessary. The project and final report’s quality will
considerably increase with all the involved cities devoted participation.
MATURITY LEVELS
As  commonly  agreed,  the  measurement  of  the  service  maturity  will  be  based  on  the
previous work made by Baum & Di Maio in the “Gartner Four Phases of eGovernment
Model” in 2000. Eight years after,  we are prepared to extend the range of maturity to
include  a  new fifth  level  on  the  top  to  reflect  a  more  advanced  degree  based on the
introduction of citizen’s participation and discussion processes of public policies. Then, our
measurement framework is based upon a method that has been modernized to take into
account  new technological  possibilities and insights.  Therefore,  the model  for maturity
service measurement will be based on 5 levels as follows:
1. Information level:  Ability to offer relevant information in a one basic provision
process,  usually  website  based,  that  is,  the  user  will  only  be  able  to  receive
information and not to download any kind of form or give any kind of feedback. 
2. Interactivity  level:  Users  can  generate  basic  content  (email,  template,  queries)
which is introduced in the government databases. It is also a one-way interaction
process in which the user can, for instance, download forms online. However, to
give them back the user has to go personally to any of the municipal  attention
offices.
3. Transaction  level:  Transactions  (payments,  certificates,  etc.)  can  be  completed
throughout an electronic channel. Therefore, this is a two-way interaction with the
user in which not only the forms can be downloaded online but also sent back
online. The achievement of this level implies the possibility to completely perform
a service online through the use of ICT.
4. Transformation level: level achieved once the transaction level 3 is completed and
the  whole  service’s  process  starts  being  rethink  in  order  to  make  a  deep
improvement.  This  improvement  would  certainly imply a  Business  Process  Re-
engineering in the municipality’s back office, that is, an internal change in order to
integrate as much user’s information as possible. On the other hand, it would also
imply a significant change in the service’s provision in the front office so that its
delivery would suffer a complete carefully thought change in the eyes of users.
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5. Participation level: This level implies the first steps of the achievement of the Web
2.0 concept, that is, to let and promote citizens participation in all e-services so that
user’s opinions are taken into account to enhance quality and effectiveness and that
they receive some sort of feedback for those contributions. This 5th level provides
an indication of the extent to which online provision is based on new models to use
available  information  obtained  from the  citizenship.  This  level  reaches  a  high
degree of pro-activeness in services’ delivery. For instance, opinion from a specific
user should be required in a certain service so that it could be helpful for other users
in the future, allowing a user-view of the process.
Maturity Levels Example: let’s take into consideration, for instance, the cultural agenda of
the city’s website. 
 If  only information  on  everyday events  is  found  we  would  mark  it  as  level  1
Information.
 If  the  user  can  subscribe  to  any  bulletin  online  we  would  mark  it  as  level  2
Interactivity
 If tickets could be bought and printed completely online we would mark it as level
3 Transaction.
 If in the case of buying a ticket for a specific event, our personal information is
remembered by the system so that we only have to provide an ID or an e-mail
address  (along  with  a  password or  not)  we would  mark  the  service  as  level  4
Transformation.
 If we could make comments on any event along with other users and see other
user’s contributions we would mark it as level 5 Participation.
ADOPTION LEVELS
It is of great interest in our bench-learning exercise to include an adoption measurement
tool. Obviously, no matter how original a new service is if it is not wide accepted among
the citizens it doesn’t provide any benefit neither to the city nor to our project. In that
sense, we propose a simple 5-stages measurement table to be able to “quantify” which is
the level of adoption for any of the different services under study.
1. No  adoption.  The  service  has  been  a  complete  failure  and  the  municipality  is
considering its withdrawal.
2. Low adoption. The service us being used by less citizens than previously accepted.
3. Medium adoption. The service is being used by the average of citizens expected.
4. High Adoption. The service is being widely used among citizenship.
5. Excellent adoption. The service has been a complete success and the municipality is
devoting more HR and investment on it.
The final adoption grade that every service may achieve will be based not only in the
percentage of citizens using the service but also in the target group it is focused on. The
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different particularities of each country’s population shall be taken into account, that is, for
example, when talking about e-services penetration among elderly people, the scene will
not be the same in Spain or in Sweden. Whereas a number of 1000 elderly people using
Internet to make a doctor’s appointment would be excellent adoption in Spain, it won’t
surely deserve the same mark in Sweden.
FINAL COMMENTS
Europe and its citizens are not uniform and, therefore, large cities won’t provide the same
equal  service  anywhere.  In  this  section  every  city  will  have  the  opportunity  to  make
comments about any service’s special particularity that they consider it is worth explaining.
Among other remarks, the following information is also expected to be included:
 Why the service has finally achieved the maturity level stated in the table?
 How has adoption been measured in this case?
 If the service is not provided, why? Who provides it then?
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Appendix 2: European Study of e-Government City Models. 
Interview questions
As part  of  the  European Study of  e-Government  City Models the  following people in
charge of e-government strategy in the 7 cities of the study were interviewed:
• the Deputy Managing Director of the city of Barcelona Mr. José Ramón Rodriguez
• the CIO of Birmingham MrGlyn Evans
• the e-government programme coordinator of Munich Dr. Hannelore Schenll
• the IT manager of Stockholm Mr. Johan Särquist
• the CEO of personal, organization and IT of The Hague Ms Petra Delsing
• the Manager of real state, companies and ICT of the city of Turin Mr Sandro Golzio
• the CIO of Vienna Mr Johann Mittheisz
The interviews were performed following the interview script that can be find below. It
was circulated in advance among the interviewees.
All the participants were interviewed by phone with the exception of the Deputy Managing
Director of the city of Barcelona that was interviewed face-to-face.
Each  interview  transcription  was  submitted  to  the  approval  of  the  interviewee.  Once
approved,  the  interview  transcriptions  were  published  in  Rodriguez,  Batlle  & Esteban
(2007a).
Interview script:
1. E-government strategy
1. What's the current strategy of your city as far as e-government is concerned?
2. How is the evolution on e-government perceived from the city perspective?
2. The e-government model 
1. What would you think is the most appropriate description of the e-government
city model in your city?
3. Phases of the e-government deployment
1. Which are the key constituency-building phases for the existing e-government
in your city?
4. Key Stakeholders
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1. Which  were  the  key  stakeholders  that  enabled  the  business  transformation
process?
5. Barriers
1. Which  are  the  main  barriers  you  faced  in  the  development  of  your  e-
government city model?
6. Benefits and risks
1. Which are the benefits of having this e-government city model?
2. Which are the risks of not having an e-government city model?
3. Which are the most important assets created in this process?
4. What is still missing in your model?
7. Killer services
1. Which are the killer services?
8. Importance of multi-channel and multi-modality
1. Which is the impact of multi-channel and multi-modal dimension?
9. Transferability to other cities
1. How transferable is the experience of your city to other cities?
10. Future challenges
1. Which are the key challenges for the coming years?
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Appendix 3: Questionnaire of the impact survey
Q1: Did your city participate in the Local e-Government Bench-learning survey? (Answer:
Yes / No / I don't know). Please, write the name of your city
Q2: What did you or your organization learn from the results of the Local e-Government
Bench-learning survey? (Answer: Yes / No / I don't know)
• The position of your city against competitors 
• Cities with a similar profile to share experiences 
• The extent of the catalogue of services that cities are offering
• New services that can be offered to citizens
• New functionalities or richer interaction levels
• Categories in which the city is underperforming
• The importance of measuring the adoption of e-services 
• Good practices to learn from
Q3:  Please, mark which aspects of your city e-Government have benefited from the city
maps offered by the Local e-Government Bench-learning report (Answer: Yes / No / I don't
know)
• Understanding the global position of your city 
• Visualizing how mature and coherent is the e-service offer
• Identifying strengths and weaknesses in e-service
• Better planning the next improvements in e-service offer
• Others (please, specify)
Q4: Please, mark in which areas or service categories the good practice list resulting from
the Local e-Government Bench-learning has been useful for your city to identify initiatives
to learn from (Answer: Very useful / Quite useful / Useful / Slightly useful / Not useful at
all)
• Channelling
• Citizens’ Engagement 
• Education
• Employment & Business
• Environment
• Life cycle
• Social Care
• Transport and mobility
• Urban Planning
Q5: Please, mark in which areas or service categories your city started, or plan to start,
any action to improve the e-services offer as a consequence of the Local e-Government
Bench-learning results (Answer: Yes / No / I don't know)
• Channelling
165
- Benchmarking of local e-government services and its applicability to smart city services -
• Citizens’ Engagement
• Education
• Employment & Business
• Environment
• Life cycle
• Social Care
• Transport and mobility
• Urban Planning
Q6:   Is  self-evaluation  a  good  method  to  assess  the  service  provision,  maturity  of  e-
services and the citizens'  adoption? (Answer: Yes / No). If the answer is (No), provide
suggestions to improve the evaluation method
• Service provision
• Maturity
• Adoption
Q7: Which are the metrics to measure citizens' use of e-services that your organization is
using? (Answer: Yes / No / I don't know)
• Number of web visits or session
• Number of forms downloaded
• Number of forms submitted
• Number of transactions
Q8:  Please, mark which areas of the Local e-Government Bench-learning methodology
need  to  be  improved (Answers:  It's  OK /  Needs  some  adjustments  /  Needs  to  be  re-
designed) 
• Catalog of services
• Service categories
• Matrix of service coverage
• Evaluation method
• e-Government maturity model
• Scale for adoption
• Global maps
• City maps
• List of good practices
• Other (please, specify
Q9:  How  often  does  your  city  participate  in  e-government  benchmarking  surveys?
(Answers: Never / Sometimes / Once a year I don't know)
• Regional level
• State level
• European level
• Worldwide
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Q10:  Could  your  city  be  interested  in  participating  in  a  new edition  of  the  Local  e-
Government Bench-learning survey at European level? (Answers: Yes / No / I don't know)
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